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CHECK pain, fever and discomfort 
J of COLDS, GRIPPE, FLU 


7; CHECK the advantages of 


more rapid, refreshing relief 


| protective alkaline factor 


Jf assured fluid intake 


notably well-tolerated 


; 


safer control—R, only 


Availability: Box of 50, individually foil-wrapped 
tablets. 

NOTE: Apamide-Ves offers your arthritic patients a 
pleasant change. It is especially valuable for those who 
cannot take salicylates. 


Samples and literature upon request. 


COMPANY, INC-+ ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto 


: 
> 
€ 
} (Buffered N-acctyl-p-aminophenol, Ames, Gm.) 
-eflervescing a ic-antipyretic 
: 
54654 
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You wouldn't call 
the Palomar Lens @ 
“Window Glass” 


. ». anymore than you would call NOVOCAIN an ordinary 
anesthetic. For nearly half a century, Novocain has been in con- 
stant use for dependable, quick anesthesia and analgesia — it is a 
classic among modern regional anesthetics. You will enjoy this 
distinctive quality if you specify Novocain by name. 


The uses of Novocdain are varied...its advantages, Many .WwintHROP 


control of pain 

... local infiltration in supraspinatus tendinitis, 
in acute subdeltoid bursitis,’ and postoper- 
atively, in thoracotomy’ 

... fractional epidural block used with good 
results in acute pancreatitis® 

... Spinal analgesia and numerous other indi- 
cations 


span of safety 
... acknowledged to be the least toxic of all 
local anesthetics* 
dependability, tolerance, rapid effect 
ceramic printing on each ampul 


. West, F. E.: Modern Med., 20:145, Sept. 1, 1952. 
K., and Mangiardi, J. L.: Am. Jour. Surg., 84:476, 


Ne 


> Berk, I E., and Krumperman, L. W.: Am. Jour. Med. Sc., 224:507, 
Nov., 1952 


' Goodman, Louis, and Gilman, Alfred: The Pharmacological Basis of 
Therapeutics. New York, Macmillan Company, 1941, p. 298. 


Novocain, trademark reg. U.S. & Canada, brand of procaine hydrochloride 


yin 


e ® 
Novocain 


first brand of 
procaine hydrochloride 


Supplied as: 

Novocain crystals in ceramic im- 
printed ampuls, each containing 
50 mg., 100 mg., 120 mg., 150 
mg., 200 mg., 300 mg., 500 mg. 
and 1000 mg. 


Novocain solution 1 per cent and 
2 per cent in ampuls, and in vials 
of 30 cc. and 100 cc. 


Plus other concentrations and 
forms with and without vaso- 
constrictors. 


Winthrop-Stearns Inc. 
New York 18, N.Y. « Windsor, Ont. 
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The American Journal of 


Surgery 


VOLUME EIGHTY-SEVEN 


CONTENTS —January 1954 


EDITORIALS 


Hubert A. Royster, M.D. 


SCIENTIFIC PAPERS 


A Comparison of the Gibson Posterolateral and 
Smith-Petersen Iliofemoral Approaches to the Hip 
for Vitallium Mold Arthroplasty 

PAUL R. LIPSCOMB AND JOHN R. BARBER 

The authors briefly review the history of the development of 
two surgical approaches to the hip joint, and present results 
of 200 Vitallium mold arthroplasties (performed during a two- 
year period), with critical analyses and comparisons. 


Treatment of Carcinoma of the Colon and Rectum. 
BENTLEY P. COLCOCK 

The operability rate in carcinoma of the colon and rectum has 
risen about go per cent and the mortality rate has dropped to 
less than 3 per cent. From this, one may conclude that any 
further significant improvement in the end results must come 
from earlier diagnosis and the detection and elimination of the 
premalignant mucosal polyp. 


Cancer of the Pancreas. A Plea for Total Pancrea- 
tectomy 
DONALD E. ROSS 


The author concludes that in malignancy of the pancreas any- 
thing less than total pancreatectomy is useless. The technic he 
employs is described. 


Contents Continued on Page 5 


NUMBER ONE 


20 


The American Journal of Surgery is published monthly by The 
American Journal of Surgery, Inc., 49 West 45th Street, New 
York 36, N. Y. Yearly Subscription, $15.00 U. S. A.; $16.00 
Canada; $17.00 Foreign including Pan-American Countries. 
Single Numbers $2.00; Special Numbers $4.00. Reentered as 
second class matter February 7, 1951, at the Post Office, New 
York, N. Y. and on February 7, 1951, at York, Pa., under the 
Act of March 3, 1879. January 1954—New Series, Volume 87, 
No. 1. Copyright, 1954, by The American Journal of Surgery, Inc. 


Manuscripts: All manuscripts should be addressed to the 
Editorial Office of the Journal, 49 West 45th Street, New 
York 36, N. Y. 


Change of address must reach us one month preceding month of 
issue. 
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all the 
advantages 
of Travert™ 


replacement of 
electrolytes, and 
correction of acidosis 
and alkalosis 


* Travert 10% Solutions provide: / 

twice as many calories as 5% dextrose, 
in equal infusion time, 

with no increase in fluid volume; 

a greater protein-sparing action as 
compared to dextrose; 

maintenance of hepatic function. 


Wallet cards as shown 


products of available on request ~ 
BAXTER LABORATORIES, INC. om 


Morton Grove, Illinois * Cleveland, Mississippi 
DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES « EVANSTON, ILLINOIS 
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VOLUME EIGHTY-SEVEN NUMBER ONE 


CONTENTS continued—January 1954 


Complete Urinary Retention in the Female. . 34 
CHARLES NEY AND RICHARD M. HYMAN 


A review of the subject of complete urinary retention in 
females and a presentation of seventeen cases illustrative 
of a wide variety of etiologic factors. 


Lower Nephron Nephrosis (Ischemuric Nephrosis). 
With Special Reference to Hemorrhagic Diathesis 
Following Incompatible Blood Transfusion Reaction. 41 


LT. COL. ROBERT M. HARDAWAY, CAPT. DONALD McKAY 
AND CAPT. JAMES H. WILLIAMS 


The authors give the etiology, symptomatology and treatment 
of lower nephron nephrosis, with illustrative cases. 


SAMUEL KLEINBERG 

The author discusses at length the rare malady of osteopetro- 

sis and presents two cases which are of special interest since 

they show the disease in its mild form. 


Value of the Intramedullary Nail for Knee Fusion 3 
Particularly for the Charcot Joint . . . . . 63 7 
H. R. BRASHEAR 

The author presents four cases of knee arthrodesis using an 
intramedullary nail. Three of these were cases of Charcot Joint 
and complications occurred in each of them. In these cases the 
author concludes the intramedullary nail is of doubtful value. 


Somatic Pain and Autonomic Concomitants. Reflex 
Sympathetic Dystrophy ....... 66 

R. J. DITTRICH 
From observations in five cases the author concludes that the 

clinical picture of reflex sympathetic dystrophy is in large part 

dependent on afferent impulses derived from a pathologic 

lesion of soft tissue structures in the lower back. Methods of . 
verification and surgical correction. 


Local Anesthesia in Facial and Jaw Fractures .. 74 ie: 
RICHARD M. HERD AND JOHN C. WEETER 


A report of a new local anesthetic, positive in its action, rapid 
in its induction and profound in its intensity, used in the treat- 
ment of fifty-six facial and mandibular fractures and other 
facial injuries with special reference to cerebral injury as a 
complicating factor. 


Causes of Operative Mortality in Chronically III 
Geriatric Patients. 1. With an Analysis of Eighty 
Additional Consecutive Autopsy Records . . . 78 
LOUIS CARP 
An analysis of the causes of death in eighty consecutive 
autopsies in patients sixty years and over who died within one 


Contents Continued on Page 7 
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HERE’S HOW 


POLYSAL’ 


HELPS YOUR PATIENTS 
1 


POLYSAL prevents and corrects hypo- 
potassemia without danger of toxicity’ 


2 


POLYSAL corrects moderate acidosis 
without inducing alkalosis! 


3 


POLYSAL replaces the electrolytes 
in extracellular fluid 


4 


POLYSAL induces copious excretion 
of urine and salt! 


Polysal, a single I1.V. solution to build electrolyte balance, 
is recommended for electrolyte and fluid replacement in 
all medical, surgical and pediatric patients where saline or 
other electrolyte solutions would ordinarily be given. 
Available in distilled water—250 cc. and 1000 cc. and in 
5% Dextrose—500 cc. and 1000 cc. 


INSTEAD OF UNPHYSIOLOGICAL 
“PHYSIOLOGICAL SALINE’”’ MAKE 


POLYSA 


YOUR ROUTINE PRESCRIPTION 


1. Fox, C.L. Jr., et al. 
An Electrolyte Solution Approximat- [CUTTER 
ing Plasma Concentrations with a 
Increased Potassium for Routine 


Fluid and Electrolyte Replacement. CUTTER Laboratories 
J.A.M.A., March 8, 1952. 
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VOLUME EIGHTY-SEVEN 


CONTENTS Continued—January 1954 


NUMBER ONE 


month after elective and emergency surgery between the years 
1946-1952. Suggestions are made for possible reduction of 
operative mortality. 


Factors Influencing the Morbidity and Mortality in 
Burns . 


ELLIOT B. HAY AND THOMAS D. CRONIN 


An analysis of 505 burns, with the major factors of determin- 
ing morbidity and mortality. 


Clinical Significance of Thickened Hepatoduodenal 
Ligament in Infiltrative Carcinoma of the Gall- 
bladder 


DAVID N. MARKS 


The author notes that in carcinoma of the gallbladder there is 
associated a brawny thickened hepatoduodenal ligament. Six 
cases of carcinoma of the gallbladder are reported. 


Prevention of Abortion . 
EDUARDO F. PENA 


Ninety pregnant habitual aborters with one to seven mis- 
carriages were given daily massive stilbestrol therapy together 
with Vitamin B factors and Vitamin C, with loss of but two 
pregnancies (1 per cent). 


The Second Side Inguinal Hernia and Routine Trans- 
pubic Exposure 
JAMES I. KNOTT 


The author concludes inguinal hernia is basically a bilateral 
disorder, and that many patients with a sound single repair 
will later develop a new hernia on the second side. A routine 
transpubic exposure will anticipate the second hernia in those 
cases in which it exists as an unexpanded sac or a mass of 


pedunculated fat in the canal. 


SURGICAL REVIEW 


Dupuytren’s Contracture 
HERBERT CONWAY 


A review of Dupuytren’s contracture covering the history, 
statistics (incidence, sex and age incidence, hands and fingers 
involved, race incidence), etiology, symptoms, clinical signs, 
diagnosis, anatomy and pathology, surgical treatment, oper- 
ative technic of aponeurosectomy and postoperative care. 
The author reviews seventy-nine cases observed at The New 
York Hospital. 


PRACTICAL SURGICAL SUGGESTIONS 


Efocaine for the Relief of Post-thoracotomy Pain 
BERT H. COTTON AND GEORGE A. PAULSEN 
Contents Continued on Page 9 
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Terramycin 


~-pecause this broad-spectrum an 
is equally ef ective against 
umonia. 


and atypical virus pne 
OWL wafter the administration of Terramycin, 59 of the 
ie [60] patients... improved rapidly with almost 
twenty-four hours. 


‘complete defervescenc 


_Given-in-the recommended daily aduit dose 
of 250 to 500 mg. 4- 6 h., Terramycin is j 


_exceptionally well tolerated. 
"There were no foxic manirestations from i 
antibiotic. -—--No nausea OT vomiting was 
noted. No patient developed leukopenia."* a 


Even cases that 
treatment with o 
a gratifying re 
"a case of staphylococcal pneumonia, 
py tension pneumothorax which had shown no ; 
response to {another antibiotic], made a rapid, 


; comprete recovery ona dosage of 15 mg. per ig 
Knight, New York State 
50: 2175 (Sept. 15) 1950. 
2. Ppotterfield, and starkweather, 
2:6 (Jan.) 1951. 


'philadeiphia Gen. Hosp. 


Pfi LABORATORIES 
_ Division. Chas. Pfizer & Co., Inc. j 
Brooklyn 6, 
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Simplified Intestinal Decompression Sound . . 122 
MEYER 0. CANTOR 


The Triad of Colostomy Care. . . . . 127 
DURAND BENJAMIN 


CASE REPORTS 


ss Primary Carcinoma of the Ureter Associated with 
Primary Carcinoma of the Colon. . . . . . 129 
HENRY A. KONTOFF AND HYMAN HERSHMAN 
The authors present a case of primary carcinoma of the ureter 


that was associated with primary carcinoma of the colon. The 
literature on primary carcinoma of the ureter is reviewed. 


Endometrioma of the Sigmoid with Vicarious Men- 
struation and Intermittent Intestinal Obstruction . 133 
GORDON F. MADDING AND FRANCIS M. SPENCER 

A case of endometriosis of the sigmoid with subacute and inter- 


* mittent intestinal obstruction associated with vicarious men- 
struation. 


Unusual Type of Metastasis for Carcinoma of the 
Breast with Coincidental Development of Diabetes 
IRVING A. LEVIN AND AMBROSE J. HERTZOG os 


A case of a forty-five year old woman who underwent radical 
mastectomy for carcinoma in 1950, and, two years later, 
panhysterectomy for uterine leiomyomas (with isolated 
metastasis in one ovary and the uterine myometrium). There 
was also simultaneous development of diabetes insipidus. 
af Patient is living three years following mastectomy and four- 
ii teen months after panhysterectomy. 


Traumatic Perforations of Colostomies . . . 140 
ELMER HOFFMAN AND ALLAN MACHT 


The literature on perforation of colostomies is reviewed, the 
proposed theories of causation summarized, methods of pre- 
vention discussed and two illustrative case reports are re- x 
viewed. 


Hemangiopericytoma of the Ileum . . . . 143 
WILLIAM P. SMITH AND ROY E. SWENSON 


A report of an unusual case, that of hemangiopericytoma of 
the ileum. 


Osteochondroma of the Astragalus . . . . . 145 a 
ROBERT AUSTIN MILCH 


An unusual case of osteochondroma and a brief general review 
of the subject are presented. 


ie Contents Continued on Page 11 
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... all the patients who represent the 44 uses for short-acting 


NEMBUTAL’ 


EVER WONDER WHY one drug should survive 23 years of clinical experience 
(when a lifetime for many is only about five)? Why it should account for 
598 published reports? Or more than 44 clinical uses? 
Short-acting NemButa (Pentobarbital, Abbott) is the drug. 
The reasons why? 
1. Short-acting NEMBUTAL can produce any desired degree of 
For Brief and Profound Hypnosis cerebral depression—from mild sedation to deep hypnosis. 
try the 0.1-Gm. (1¥-gr.) 2. The dosage required is small—only about half 
that of many other barbiturates. 
3. There’s less drug to be inactivated, shorter duration 
Sodium capsule of effect, wide margin of safety and usually no 
morning-after hangover. 
4. In equal oral doses, no other barbiturate combines quicker, 
briefer, more profound effect. 
How many of short-acting NemBuTat’s 44 uses have you tried? You'll 


find details on all in the booklet, “44 Clinical Uses for Abbott 
Nemputat.” Write Abbott Laboratories, North Chicago, Illinois. 


NEMBUTAL 
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Primary Carcinoma of the Liver Presenting Itself As 
an Acute Abdominal Condition . . . . . 149 
ERMIN R. CARDI AND JOHN J. VALLONE 


The authors present a case of bile duct type (cholangioma) 
carcinoma of the liver making its appearance as an acute 
abdominal condition. 


Intussusception of Ileum with Expulsion of Intussus- 


ceptum perr Anum. .... . 152 
FRANK TROPEA, JR. AND VITOL S. SHEPARD 

The authors present a case of intussusception with spontane- 

ous expulsion per anum of the intussusceptum and recovery. 
NOTES ANDQUOTES ....... 44 
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FIRST AND 


ONLY 


broad-spectrum 
antibiotic available 


for intramuscular use 


Brand of oxytetracycline 


IN TRAM USCULAR 


* Rapidly attained therapeutic levels 
¢ Adequate broad-spectrum action 
* For use when oral therapy is not practical or is contraindicated 


¢ Just 100 mg. (one single-dose vial) every 8 or 12 hours is 
adequate for most infections in adults 


® Usually well tolerated on DEEP intramuscular injection (Con- 
tains procaine to minimize local tissue reaction) 


® When reconstituted, forms a clear solution 


Supplied: Tn dry powder form, in single-dose, silicone-treated, 
“drain-clear” vials. When reconstituted by addition of 2.1 cc. of 
sterile aqueous diluent, each single dose (2 cc.) contains: 


Crystalline Terramycin hydrochloride . . . . . . 100 mg. 
Magnesium chloride . . ...... - =100mg 
Procaine hydrochloride . ... 2% w/v 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N. Y. 
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Orthopedic Com 
Use of Melmac 
ot requires no new 
technique 


To use bandages and 

splints wetted with Mel- . 
mac solution, no new tech- ciek 
nique for applying casts 

be 

rolls or splints are soaked 

in the Melmac solution 

in the usual manner, the 

excess solution is pressed 

out, and the cast applied 

with the same technique 

as with ordinary plaster 

bandages and 


Note: 
Cobey,® reports not one 
person — to Mel- 
mac in applying 1000 
casts. 


Davis & Geck’s Melmac Orthopedic Composition is a 
melamine resin,+ a new powder with catalyst which 
doctors add to the water in which they wet plaster bandages. 
With Melmac Orthopedic Composition, doctors need only 
half the usual number of plaster of Paris bandages. 
Melmac has been proven by extensive clinical trials.** 


references: 


(M.C.), U.8.A., J. J. 
Brennan, Lt. Col., (M.C.), 
U.S.A., J. W. Payne, 
Capt., U.S.A.F. (M.C.), 
American Academy of Or- $ 
thopedic Surgeons, Jan. 26- 
31, 1952, Chicago, Illinois, 


2.M. C. Cobey, M.D., 

eee Professor of Or- 

opedic Surgery, George- 

University and Sen- 

ior Attending Orthopedic 

Surgeon, Children’s Hos- 

ital, Washington, D.C., 

e American Surgeon, 

Vol. XVIII, No. 4, April, 
1952, pp. 413, 415. 


3M. C. Cobey, M.D., 
F.A.C.S., Washington, 
D.C., private communica- 


Cast A~ordinary plaster of Paris Cast B, = 
half thickness of cast A and weighs 


great advantages of casts made with 


1. Four times the carly strength and over twice the dry 
strength of ordinary plaster of Paris casts. 
2. Lighter, thinner and stronger casts 
provide added comfort and support. 
3, Water and urine resistant. Does not disintegrate 
even after several days soaking. 
4, Permits better x-ray penetration due to thinness of cast. 
§, Economical —50% fewer bandages or less needed; 
saves the doctor time. 3 
§, Conveniently packaged to permit using as much or as little _ 
as is needed fcr a given case, avoiding waste. | 


- Supplied: In cartons of 3.65 Ib. containing six cans of 9.74 02. (276 Gm.) each; 
available through surgical supply dealers handling D & G products. 


Dawt Ge ck An 
Gananid Sutures and other surgical specialties 


Davis & Geck manufactures 
a complete line of s 
sutures. Diameter for diam- 


eter, the tensile strength of 
D&G Surgical Gut is unex- 
celled by any other brand. 


4 
| M im ac 
| 
; 
le: 
| 
tion. 
| 


14 


when you open this door... 
that’s the end of hepatitis danger 


You can’t tell when one of your 
patients carries a hepatitis-causing 
virus in his bloodstream—yet it takes 
just one to start cross-infection in your 
practice ... jusi one infected needle. 

But you do know that this tough 
virus, like other hard-to-kill spore- 
bearers, is stopped dead by steam- 
pressure autoclaving.' That’s how 
hospitals prevent cross-infection. 

And now you can use this safe, hos- 


pital-proved technique right in your 
office! At a price you can afford. 

Castle’s “777” Speed-Clave costs 
just $208 !? 

Small enough to fit on a shelf, 
the ‘777 autoclaves cotton, and 
needles and instruments which enter 
the bloodstream— puts a sure end 
to hepatitis danger. 

Phone your Castle dealer for a quick 
look, or write direct. 


| Bibliography and helpful literature are yours for the asking. 
*Priced upwards to $211 according to zone. 


LIGHTS AND STERILIZERS 
WILMOT CASTLE CO. + 1149 UNIVERSITY AVE. - ROCHESTER, N. Y. 
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Heaney 


AND eq anter 
INSTRUMENTS FOR 


Hysterectomy 


Correct Patlerns 
Superbly Fashioned 
IN STAINLESS STEEL 


HEANEY-SIMON Retractor. Narrow, ceps. This sturdy, double-toothed modifica- 
right angled blade has slight lip on end. — tion of the widely used Heaney Forceps holds 


Long handle. Each, $13.00 _ the pedicle more firmly. 814” length. Each, 
HEANEY Retractors. Short, right angled $18.00 
flat blades. HEANEY Needle Holder. Long shanks, 
1” x 134”. Each, $5.00 with curved, finely cross-serrated jaws. 814” 
1%” x 273”. Each, $5.00 length. Each, $15.00 
14g” x 374”. Each, $5.00 HEANEY Needle Holder with genuine 
HEANEY-KANTER Hysterectomy For- Ochsner Diamond Jaws. Each, $37.50 
Order Direct From 


Instrument Makers To The Profession Since 1895 
330 SOUTH HONORE STREET CHICAGO 12, ILLINOIS 
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In your day-to-day practice 


WYDASE ADDS CONVENIENCE AND FACILITY 


TO MANY PROCEDURES 


HYPODERMOCLYSIS HEMATOMAS SPRAINS SIMPLE FRACTURES 
Faster absorption; Prompt, Shortens More rapid, 
less discomfort more complete disability reliable local 
reduction analgesia, 
reduced edema 
HOW 
WYDASE 
WORKS 


WyDaSE is an en- 
zyme which acts 
specifically to 
soften hyaluronic 
acid—an essential 
component of the 


TRAUMATIC EDEMA LOCAL ANESTHESIA RENAL urremases ground substance 
of tissues. It 


Relieves pressure (pudendal block, Enhances “‘pro- peeds th d 
pain; restores mo- ophthalmic, etc.) tective colloid’”’ of 
bility Less tissue dis- function of urine injected solutions, 


tortion and of accumula- 
tions of transu- 
dates and blood. 


LYOPHILIZED 


WYDASE 


HYALURONIDASE 


SUPPLIED: Ampuls of 150 and vials 
of 1500 TR (turbidity- 
reducing) units. 


Philadelphia 2, Pa. 
® 
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*Roche' 
| eee & new form of synthetic narcotic... 
ioe less likely to produce constipation or 
~“fausea than morphine... usually longer 
~acting than morphine... especially for 
intractable pain. Levo-Dromoran® -- 
brand of levorphan, 
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Gantrisin ‘Roche’ is especially 


soluble at the pH of the kidneys. 


That's why it is so well tolerated... 
~does not cause renal blocking... does 
require alkalies. Produces high — 


_ plasma as well as high urine levels, 


Over 150 references to Gantrisin®in 


recent literature, 
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oN TONIC. 
of wide application 


TIVE IR 


Provides the multiple requirements for effective treatment of 
nonspecific asthenia. 
The combined therapy is designed to increase appetite and 


improve the blood picture. Better digestion and improved anabolism 
are part of the corrective process. 


Livitamin is designed to treat the entire syndrome 


massengil 
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Livitamin 
BRISTOL, TENNESSEE WITH IRON 
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More Rapid Absorption 


Increased Toleration 


Greater Stability 


ACHROMYCIN, a new broad-spectrum 
antibiotic developed by the Lederle 
research team, has demonstrated 
greater effectiveness in clinical trials 
with the advantages of more rapid 
absorption, quicker diffusion in tis- 
sue and body fluids, and increased 
stability resulting in prolonged high 
blood levels. 


ACHROMYCIN exhibits a broad range 


of activity against beta hemolytic 
streptococcic infections, E. coli in- 
fections (including urinary tract 
infections, peritonitis, abscesses), 
meningococcic, staphylococcic, 
pneumococcic and gonococcic in- 
fections, otitis media and mastoiditis, 
acute bronchitis and bronchiolitis, 
and certain mixed infections. 


ACHROMYCIN is now available in 250 
mg., 100 mg., and 50 mg. capsules, 
SpFRsoiDs® 50 mg. per teaspoonful 
(3.0 Gm.), Intravenous 500 mg., 250 
mg. and 100 mg. Other dose forms 
will become available as rapidly as 
research permits. 


LEDERLE LABORATORIES DIVISION 
AMERICAN Cranami COMPANY 


30 Rockefeller Plaza, New York 20, N.Y. 


- 
+ 
‘4 
19 
d 
¢ af $y 
: 
4 
A 
% 
te 
> 
é Tah 

hs 
re 
: 
"TETRACYCLINE CAPSULES LEDERLE 
7 


20 


...acts in minutes 
to minimize bleeding 


SYSTEMIC AID TO FASTER CLOTTING 


Clearer operative field— Used preoperatively, 
KOAGAMIN assures an almost bloodless field, 
saving time, sponging, and packing. 


Less postoperative bleeding— KOAGAMIN injected 

at the conclusion of tonsillectomy minimizes 
postoperative oozing...injected again before sloughing 
of the eschar, it reduces the likelihood of hemorrhage. 


Acts directly on clotting mechanism — Unlike 

vitamin K, KOAGAMIN acts directly, and in minutes, 
not hours. Even in prothrombin deficiency, 

when vitamin K is indicated, KOAGAMIN is useful 
for prompt control of bleeding. 


Safe—No untoward side effect— including thrombosis — 
has ever been reported with KOAGAMIN. 


KOAGAMIN, an aqueous solution of oxalic 
and malonic acids for parenteral use, is supplied 
in 10-cc. diaphragm-stoppered vials. 


CHATHAM PHARMACEUTICALS, INC. 
NEWARK 2, NEW JERSEY U.S.A. 
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Upjohn 


absorbable, 
non-antigenic 
dural 
substitute: 


Pliable, non-antigenic, absorbable ‘ 
gelatin film available in single sheets 2 
approximately 100x125 mm. 
The Upjohn Company, Kala , Michigan Trademark Reg. U.S. Pat. Off. : e 
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MEETS EVERY ELECTROSURGICAL 
NEED FOR CUTTING, COAGULATING, 
AND BLENDED CURRENTS 


ABUNDANT POWER OUTPUT — 
to sever any tissue, and for rapid 
massive coagulation. 


TWO SEPARATE CIRCUITS — 
vacuum tube circuit for cutting 
current, spark-gap circuit for 
coagulating current. 


SIMPLICITY OF OPERATION — 

single “stepless” control for 
each circuit permits easy, ex- 
act regulation of current in- 
tensity. 


COMPLETELY SHOCK - PROOF 
—all low frequency currents 
fully isolated and filtered 

from output circuits. 


COLOR INDICATOR LIGHTS 
-—show when power line 
switch is on and which 
type of current is in use. 


SPECIAL CONTROL 
HANDLES — removable 
for sterilization. 


INCLUDED WITH EACH 
UNIT—inlet cable, 
footswitch, indiffer- 
ent plate with con- 
ducting cord, three 
active conducting 
cords, three chuck 
handles, set of 
eight surgical 
electrodes. 
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mproved models... 


New designs 


Th 857 Deep Thoracic Scissors—12" Long, Angular 


Long enough to keep the operator's hands out of the 
field of vision yet as easily handled as small scissors. 
Degree of angulation is useful in any situation but not 
so great as to be awkward in a small space. Safer than 
curved scissors for cutting vascular tissue. 


Th 227A Rienhoff Modified Finochietto Rib Spreader 


Lighter and less bulky than standard models. Particu- 
larly useful in children, young adults and thin indi- 
viduals where the regular Finochietto retractor may be 
somewhat cumbersome. Also useful as a sternum 
spreader. 


4 blade sizes, all with 6" spread between blades. 


Order direct from 


GEORGE P. 
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Th 992 


Th 992 Finochietto Thoracic Forceps 


Double Utility Clamp—Mixter Type with Longi- 
tudinal Serrations and Easily-Threaded, Smoothly- 
Ground Eye. 

Has three useful functions: as a ligature carrier, a 
hemostat or a dissector. Of particular value in ligating 
vessels encountered during surgery of the esophagus. 
Length 25 cm. 


Th 1118 Finochietto Needle Holder 

Angulation of tip facilitates suturing in deep areas in 
chest and abdomen. Can be turned at various angles to 
permit accurate placing of sutures when performing 
anastomoses. Particularly useful for esophago-gastric 
anastomoses deep in the chest at difficult angles. 


tilling & SUN COMPANY 


HEADQUARTERS FOR 


3451 WALNUT STREET 


INSTRUMENTS 


FOR THORACIC SURGERY 


PHILADELPHIA 
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MODERN DRUG 


AND THERAPEUTIC 
PUBLISHED EVERY 3 YEARS; MODERN DRUGS 


Dramatic proof of the finger tip reference 
value of THE MODERN DRUG ENCY- 
CLOPEDIA and its bi-monthly supplement- 
ary service, MODERN DRUGS, comes direct 
from 3,000 of their 50,000 doctor and druggist 
users. Results of an independently* conducted 
reader-research effort show overwhelming de- 
pendence upon this quick reference service— 
complete from description to prescription for 
authoritative data on new ethical drugs. Com- 


THE MODERN DRUG ENCYCLOPEDIA 
is handsomely bound in red fabricoid. Contains 1500 
pages, size 6" x 9%" x 2%". POSTPAID, $15** 
U.S.A.; $18 FOREIGN 


EDITED BY 
MARION HOWARD, MODERN DRUGS SUPPLEMENTS 
are now sent every 60 days FREE to every encyclopedia sub- 
Medical Saaen scriber. Keeps you up-to-date between editions. Complete with Re 

cumulative index for accurate’ reference to all new products 


therapeutically and alphabetically. 


DRUG PUBLICATIONS, INC. 


49 West 45th Street, New York 36, New York 
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S22 Medern Drug Encyclepedie and Therapeutic index 


COMMENTS 
from 
DOCTOR USERS 


With new drugs and preparations coming with in- 
creased frequency and volume, a book such as Modern 
Drug Encyclopedia is indispensable. 

New York, New York 


I have owned every edition of your encyclopedia 
except the first. Would have bought it but did not 
know this book was printed. If the physicians of 

this country and Canada and some of the foreign 
4 N D EX countries knew its value, you would have been able 
to sell twice as many or more books per year. 


SUPPLEMENTS EVERY 60 DAYS Memphis, Tennessee 


- I like Modern Drugs because it gives honest pharma- 

pletely rewritten, the new 5th Edition of cological 
contra-indications and dangers; because it descri 

THE MODERN DRUG ENCYCLOPEDIA members of a similar group in similar or identical 

lists nearly 4,000 ethical drugs (including terms. I would find it hard to practice without it. 


Green Bay, Wis. 
1,500 brand new listings) of 175 manufac- 
action, use, supply, dosage, caution and contra- information on new drugs. 


indicati f the d Here is data that you ee 
rug. riere 1 
indication of the & , I don’t see how a physician can know what other 


too, will find indispensable for saving time, physicians prescribe for patients without this. It is 
without sacrifice of an authoritative source. 2" almost indispensable (not quite) adjunct to my 


practice. 
Washington, D.C. 


FINGER TIP DESCRIPTIONS the bound book (present Sch Ration) moet 
SEVEN SPECIAL SECTIONS than anyother tat 
COUPON 
e Biologicals ——— 


DRUG PUBLICATIONS, INC. 
49 West 45th Street, New York 36, New York 


Enclosed is the sum of fifteen dollars ($15**U.S.A.) for which please send 
me postpaid the new Fifth Edition of THE MODERN DRUG ENCYCLOPEDIA 


e Therapeutic Index 
AND THERAPEUTIC INDEX and MODERN DRUGS. (New York City resi- 
e Manufacturer's Index dents please add 3% for sales tax.) 


e Allergens 
featuring for the first time name 


e General Index 


M.D. 


e Self Pronouncing Drug Listings 
Generic Name Index 


ADDRESS. 


CITY ZONE. STATE. 
**includes three-year supplementary service at $3 per year. 


*AUDIENCE ANALYSTS, Phila., Pa. 
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Suppty: METAMUCTIL (C A )—Powder—Packages, 4 08, 8 os, Ib. | 
METANOREN Androgen therepy (Chea) 
Formule: 
is 
cH, 
° 
* Description: The pure, methy! aster of tbe steroid testosterone, with more 
on water, |, ether and other organic solvents 
Action and That of testosterone, potrnt androgen, is orally effective form in the 
male, stimulates growth of organs and des -lopment of set char- ~ 
ac tonatice im hy pogonedal subjects so long as treatment continued in the female 
euppreasce menstruation, causre enciometnal poplaga, and eventually masculini: 
sation. Increases weight, muscle strength an! eense of well-being with positive 
balance in pituitary defirrencice For wor as elective male gonadal repiece- 
ment therapy in prepuberel and post pubcral castrates. in eclected cases of cry ptor- Be 
may effect descent of the testes in pituitary dwarfem, Bimmood's ducase 
an menorrhagsa, dyemenorrhes and [or suppreamon of lactation 
10 of more Limes weekly hy sbeorpticn 
half the above required 
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wprilene” 
Inhaler, 
n anal- 


"DUKE" University Inhaler (Model-M) 


Recommended for use with “Trilene” in 


stetrics and ‘surgery, the “Duke” University 


Inhaler is specially designed for economy, 


foctity of handling and ready control of vapor 
oncentration. It can be operated with ease 
dnd efficiency by adult or child in the doctor’ 
office, in the hospital, in industrial dispen 


_‘saries, in the home, or even enroute 


CYNICAL STUDIES PROVE 
TRILENE ANALGESIA\ | 
SAFE AN EFFECTIVE IN| | 
PEDIATRIC PRACTICE| — 
Value of self administration | 
and the “puke” Universit = 
gesia in such painful procedures as 
treatment and management of burns, 
the reduction of simple fractures, and 
the suturing of jacerations. Such is the 
consensus of group of investiga- 
from the Duke University 
School of Medicine, Durham, N. C. 2 
Induction of analges!@ is usually 
‘ smooth and rapid. There is minimum ‘4 : 
,or no loss of consciousness since @ lapse a : i 
of consciousness automatically snter-| 
rupts inhalation. Recovery is rapid and 
nausea and vomiting rarely occur: 
These ndings are part of the 
clinica confit the wpyilene” is nonexplosive and in the 
inhalation analgesia in a wide Tange of 
procedures bi- | may also be used as an analgesic ad- 
“Duke Univer has are with various anesthetic 
wen found ory, | ¢ prand of highly purifies 
jivery association with | pudendal ye), is SUPPY in 
block oF ow spinal anesthes!®: 1. Stephen C. R., Nowill, w. K. 
and Martin, R.: ‘Anesthesiology 13646 
4 (Nov.), 1952; 
2. pickrell, K. Le Stephen 
Broadbent, 7T. Masters F. and 
Georgiade; N.G.: Plast. & Reconstruct- 
Surg- 9.345 (Aprt:) 1952. 
For further information on“Trilene” 
i sa and the “Duke” University Inhaler 2 
4oth Street, New York 16, N. Y- 
Aye 
yerst, McKenna & Harri _ 
rison Limited » N 
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with H DIOL 


palatable oral fat emulsion 


An unusually palatable dietary additive, EDIOL 


caloric boost can be taken alone and also combined with 
a variety of foods. Just two tablespoonfuls q.i.d. 
without gastric burden of this delicious oral fat suspension 


provide 600 extra calories. For still higher caloric 
intake, more may be prescribed as required. 

EDIOL micronized emulsion of coconut oil (50%) and 
sucrose (122%), supplied in bottles of 16 fluid ounces. 


Schenley Laborateries, Inc. 
New York 1, New York 


* this postoperative patient could gain 20 pounds | 
| 
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PINS, RACKS and COAGULATOR 
..- Help You Set Fractures 


De Puy Drill Bit Rack 
All Stainless Stee! 


Holds your drills ready to use in 
seconds. Rack with Drills in position 
is sterilized. Heavy base prevents 
tipping. 


De Puy Round intramedullary Pin 
With Rounded Tip, No Sharp Point 
Rounded end of pin will not perfo- 

rate osteal wall as pin is driven 
through medullary canal. Other 

end hooks over cortex. Finest quality 

SMo stainless steel, 44 sizes to fit 

your needs. 


Scuderi Electro-Coagulator 

Does the work of an instrument 
costing hundreds of dollars by using 
the electrical equipment you have. 


De Puy Screw Rack 
Stainless Stee! 


Dial the screw you need by turning the cylinder. Entire unit is sterilized. Sterile screws 
can be removed without touching. New smaller compact unit. Larger model available. 


Write for folders describing these 4 NEW FRACTURE AIDS and our 
COMPLETE FRACTURE CATALOG. 


De Puy MANUFACTURING CO., INC. 


WARSAW, INDIANA 
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broad capillary bed... 
“Adrenosem (adrenochrome .semicarbazone sodium salicylate), — 
It will not raise blood pressure affect cardiac 
-or volume. It does not affect blood compon- 
 Adrenosem has such a high index of erapeutic 
safety that there are no contraindications in the | 
— recommended dose. Case histories atte 
ue as a hemostat in surgery and in patholo: 
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A GUIDE FOR NATURE’S REPAIR OF FRACTURED BONES 


EGGERS TYPE 


INTERNAL CONTACT SPLINT | 


Encourages earlier bony union . . . assures optimum place- 
ment of screws .. . provides fully adequate fracture support. 


Vitallium Internal Contact Splints 
are slotted bone plates—permitting 
fractured bone ends to move to- 
gether and to be in constant con- 
tact under muscular pressure when 
concurrent necrosis, absorption 
and osteogenesis of the trauma- 
tized bone ends occur. They keep 
the fractured bone in longitudinal 
alignment and provide lateral sta- 
bility. Fragments are locked se- 
curely, and rotation is hindered by 
the combination of longitudinal 
muscular pull and screw fixation. 

The Eggers splints thus serve as 
guides for nature’s repair of frac- 


ORDER THROUGH 
YOUR SURGICAL 


DEALER 


AUSTENA 


224 


EAST 39th 


STREET 


stone neuneat- passive vivo 


SURGICAL DIVISION 


APPLIANCES 


Completely tolerated by bone and tissue 


tured bones. Under the influence of splint- 
ing, compression, and contact, mechanical 
and physiological conditions favorable 
to early bone union are created. 
The slots in the plates facilitate plac- 
ing the screws in the most desirable loca- 
tions—as far from the fracture site as 
possible. Loose bone fragments may be 
engaged firmly with additional screws. 


Available in lengths of 3”, 4”, 5” and 6” 
with Eggers type screws. 


References: “Internal Contact Splint” 
—Eggers, G.W.N. 

Jour. Bone & Joint Surg., 30-A, No. 1, 
Jan. 1948 

“The Influence of The Contact-Com- 
pression Factor on Osteogenesis in 
Surgical Fractures’’ — Eggers, 
G.W.N., Shindler, T.O. and 
Pomerat, C.M., 

Jour. Bone & Joint Surg., 31-A, No. 4, 
Oct. 1949 


LABORATORIES, INC. 


NEW YORK 


16, N.Y. 
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SURITAL SODIUM 
ULTRASHORT-ACTING INTRAVENOUS ANESTHETIC — 
SURITAL sodium (thiamylal sodium, Parke-Davis) \ \ 
produces smooth anesthesia with rapid, quiet induction ‘2% 
and prompt, pleasant recovery. \ a 

Detailed information on SURITAL sodium will be mailed you on request. 


>. 
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assures quick and 


sustained hypnosis 


PULVULES 
in obstetrics... 
surgery ees 
psychiatry... 


general medicine 


FORMULA: 

A combination of equal parts of fast-acting 
‘Seconal Sodium’ (Secobarbital Sodium, Lilly) 
and moderately long-acting ‘Amytal Sodium’ 
(Amobarbital Sodium, Lilly) 


Available in %, 14, AND 3-GRAIN PULVULES. 


AVERAGE DOSE: 


For mild hypnosis, one 1 1/2-grain pulvule. 


ELI LILLY AND COMPANY, INDIANAPOLIS 6, INDIANA, U. S. A. 
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The American Journal of Surgery 


A PRACTICAL JOURNAL BUILT ON MERIT 


sixty-third year of publication 


JANUARY 1954 


NUMBER ONE 


THE AMERICAN JOURNAL OF SURGERY begins 
its sixty-third year of continuous publication. 
Nineteen fifty-three was a banner year; there 
has been a healthy increase in circulation, the 
advertising department has had a peak twelve 
months and the material on hand in the edi- 
torial department is of a high order, covering 
a wide range. 

Beginning with this issue you will note that 
the Journal has a “‘new look.” The cover is 
new and different from the covers over the past 
quarter of a century. Also different are the 
Table of Contents and make-up of the titles of 
articles. During the coming year added text 
pages will enable us to offer more to the 
reader. 

A publication that remains stationary will 
slowly die of inertia. To keep healthy, progres- 
sive and up-to-the-minute, a state of flux or a 
constant evolution in types of manuscripts 
and format must constantly go on. What was 
considered first class twenty years ago would 
be fourth rate today. Thirty years ago the 
truly outstanding or great names in American 
surgery numbered less than forty. Today they 
are legion. Every section of the country and 
most of the medical centers and large clinics 
have research workers, specialists and practic- 
ing surgeons of the finest caliber. Readers 
want and look for outstanding, authentic 
articles from every source and we will continue 
to supply that want. 

In the coming year we will publish the 
Transactions of The American Association for 


Editorials 
1954 


the Surgery of Trauma, The American Procto- 
logic Society and The American Society of 
Maxillofacial Surgeons. We are happy to an- 
nounce that we will also publish the Trans- 
actions of the Pacific Coast Surgical Asso- 
ciation, which is one of the outstanding and 
important organizations of the country. 

New features are being added which will in- 
clude reviews on a surgical topic, a sort of 
thumb-nail monograph, and also clinicopath- 
ologic conference reports. The first series of con- 
ferences will come from the Department of 
Gynecology and Obstetrics, Bellevue Hospital 
(N. Y.), and will be under the editorship 
of Drs. William E. Studdiford and Wayne H. 
Decker. 

“Outside the Ivory Tower” is now “Notes 
and Quotes.” It runs through the advertising 
pages for a reason. Here and there in it you 
may discover an item of interest to you, or 
something you may be glad to know. 

The gentlemen on our Editorial Board have 
been of material assistance in many ways; 
getting us splendid material, offering sound 
advice, and reading and giving their opinions 
on submitted manuscripts. We would be lost 
without them. 

In September with Miss Florence Wey, our 
Managing Editor, we flew to Springfield, 
Illinois, to attend the annual meeting of the 
American Medical Writers’ Association. It was 
a worth while meeting and we wish more and 
more of our calling who write scientific papers 
were members. They would learn a great deal 
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and the result would be better articles, thereby 
lessening the burdens of editorial staffs of the 
many scientific journals. When you receive the 
galleys of an article you have written, com- 
pare it with your manuscript and note what 
has been done to and for it. At this meeting 
we received an outstanding honor. The Amer- 
ican Journal of Surgery received the Honor 
Award for Distinguished Service in Medical 
Journalism. It is presented annually to a 
medical journal of the United States or Canada 
for accuracy, clarity and conciseness of pub- 
lished articles, editorials and other material. 
We accepted the citation and the framed 
plaque, which now occupies a prominent place 
in the Publisher’s office. 

As this is written our country is in a topsy- 
turvy state: Korea is still a mess; hospital 
costs will continue to rise while nurses will 
become scarcer and scarcer (we read that a 


Editorials 


nine-month course to develop practical nurses 
is advocated); the paper in this Journal costs 
more than double that of seven or ten years 
ago, and the same is true of printing and 
engraving expenses, hence the advance in sub- 
scription rates in all journals, lay magazines 
and newspapers. We pause and speculate what 
the world will be like a year from now. What- 
ever comes, we have lived through a wonder- 
ful and marvelous half-century of medicine; 
greater advances in all branches of medicine 
have been made in the past fifty years than in 
the last 5,000 years. We, with millions of others, 
believe that in the end all will be well—call it 
wishful thinking if you must. 
And so we enter the year 1954 A.p. To our 
subscribers old and new and our Editorial 
Board members, to you one and all, may the 
year be one of health, peace and contentment. 
We 
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HUBERT A. 


GiveEN by former students and a graduate of 
the class of 1905, the accompanying illustration 
is a portrait of Dr. Hubert A. Royster of 


Raleigh, North Carolina, who was Dean of the 
Raleigh Division of the first four-year Schoo! 
of Medicine of the University of North Carolina 
which operated in that city from 1902 to 1910. 
It was presented to the University of North 
Carolina at Chapel Hill during the dedication 
ceremonies on April 23, 1953. 


ROYSTER, M.D. 


Dr. Royster, nationally known as a surgeon 
and outstanding teacher, is now retired but 
continues to be occupied with many medical 
activities. He has been a staunch friend for 
many years and an active member of the 
Editorial Board of The American Journal of 
Surgery since 1926. A gentleman in every sense 
of the word, a surgeon of parts and a scholar 
of the first water, we extend to him our most 
sincere wishes that his days will be those of 
health and happiness. so We 
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SCIENTIFIC PAPERS 


A Comparison of the Gibson Posterolateral 
and Smith-Petersen Iliofemoral Approaches 
to the Hip for Vitallium Mold Arthroplasty 


Paut R. Lipscoms, M.p., Diplomate, American Board of Orthopedic Surgery, 
AND JOHN R. BarBER, M.D., Rochester, Minnesota 


From the Sections of Orthopedic Surgery, Mayo Clinic 
and Mayo Foundation, Rochester, Minn. Read at the 
meeting of the American Academy of Orthopaedic Sur- 
geons, Chicago, IIl., 1952. 


THE issue concerning the best surgical approach 
to the hip is not new. In 1894 Kocher’ described 
in detail his posterior approach which appar- 
ently was in favor for many years, then was 
discarded and recently again came into favor 
with modifications by Gibson. In the third 
English edition of the fifth German edition of 
Kocher’s book,* published in 1911, Kocher in 
speaking of his incision stated, ‘“‘ By this method 
the muscles supplied by the superior gluteal 
nerve, namely, the gluteus medius and mini- 
mus, are drawn forwards and upwards towards 
the tensor fasciae femoris muscle, which has 
the same nerve-supply, and which along with 
the glutei, is of special importance for the 
future abduction of the thigh; while the remain- 
ing muscles, the gluteus maximus, the pyri- 
formis, and the obturators, which are mainly 
supplied by the inferior gluteal nerve, are 
drawn downwards.” 

On the next page of Kocher’s® text he stated, 
“To obtain free access to the outer surface of 
the ilium and to the upper and posterior aspects 
of the acetabulum, Sprengel has devised an 
incision which is deserving of notice. . . . He 
carries an incision downwards from the anterior 
superior spine of the ilium between the anterior 
border of the tensor fasciae femoris and the 
sartorius, dividing the dense fascia lata... . 
The wound is then extended backwards along 
the crest of the ilium, dividing the fascia and 
the origins of the gluteus medius and minimus, 
which are stripped off the pelvis with a sharp 
raspatory. By turning down a flap in this 


manner one obtains a very good view of the 
hip-joint and of the margin of the acetabulum 
. . . . The advantage of Sprengel’s incision is 
that the entire soft parts together with the 
periosteum can be raised in a single piece. . . . 
It is, however, a more severe operation than 
our posterior method.” 

By 1919 surgeons and authors of textbooks 
had altered the original Kocher incision to 
such an extent that the incision in the skin and 
plane of dissection were about 2 inches (about 
5 cm.) further posterior than Kocher had de- 
scribed. Consequently, dissection was being 
carried through the mass of the gluteus maxi- 
mus muscle rather than along its anterior 
margin. Kocher’* and, more recently, Gibson 
stressed that the pivot point of the skin in- 
cision is the anterosuperior angle of the greater 
trochanter. In the Oxford Loose Leaf Surgery 
volume of 1918, Stiles in describing the Kocher 
approach stated, ‘“The upper half of the in- 
cision . . . extends from the posterior superior 
angle of the greater trochanter upwards and 
backwards towards the posterior superior spine 
of the ilium. The lower half extends from the 
posterior superior angle of the greater tro- 
chanter downwards in the axis of the femur.” 
Such a misunderstanding of Kocher’s approach 
resulted in the belief that the approach was 
bloody, brutal and shocking. 

After an experience which resulted in this 
belief Smith-Petersen'!! developed the anterior 
iliofemoral approach. The intrapelvic exposure 
of the acetabulum, whereby the iliopsoas and 
the sartorius muscles are retracted medially 
and both the direct and reflected heads of the 
rectus femoris and the tensor fasciae femoris 
are retracted laterally, was fully described by 
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Surgical Approaches to Hip Joint 


| 


Fic. . Position of patient on operating ‘table for pone weer approach and line of skin incision. The 
pert lies on his sound side and is steadied in this position by kidney rests. Circles denote the antero- 
superior iliac spine, the posterosuperior iliac spine and point of the greater trochanter. 


Smith-Petersen in 1936.9 In 1939” when he 
described a new method of arthroplasty of the 
hip whereby he introduced the Vitallium mold, 
and in subsequent articles Smith-Petersen and 
his colleagues have stressed the importance of 
adequate exposure if satisfactory joint function 
is to be restored. Campbell’s Operative Ortho- 
pedics stated, “To Smith-Petersen must be 
given credit for improving and reviving interest 
in the anterior iliofemoral incision previ- 
ously described by Bardenhauer, Sprengel and 
Langli. “s Gibson, likewise, must be given credit 
for improving and reviving interest in the 
so-called posterior approach to the hip joint 
formerly described by Kocher. The approach 
as revised by Gibson is more lateral than 
posterior and would be more correctly called 
the “posterolateral approach” to the hip. 
Several points concerning the approach of 
Gibson®* need re-emphasis: (1) During opera- 
tion the patient lies on his sound side close to 
the edge of the table. (Fig. 1.) He is steadied 
in a lateral position by a kidney rest or sand- 
bags in front of and behind the loin. (2) The head 
of the femur is dislocated in an anterior manner, 
just as in the iliofemoral approach, by flexion, 


external rotation and adduction. (3) If a 
severe external rotation contracture is present, 
the obturators, gemelli, and quadratus femoris 
muscles may be detached, all or in part, from 
the greater trochanter until the contracture is 
overcome. At the Mayo Clinic the joint capsule 
including the Y ligament is usually excised 
from the anterior, superior, and posterior 
aspects of the joint rather than incised in a 
cruciate manner as advocated by Gibson. We 
insist that the mold be fitted to the head of the 
femur and the thoroughly débrided acetabu- 
lum. (Fig. 2.) The postoperative care of the 
patient after Vitallium mold arthroplasty at 
the Mayo Clinic has been described by Bickel 
and Babb and in recent years has been essen- 
tially the same regardless of the surgical 
approach. 

In June, 1949, one of us had the privilege of 
seeing Gibson perform two Vitallium mold 
arthroplasties through the posterolateral ap- 


_ proach. Until this time the iliofemoral approach 


had been used for all Vitallium mold arthro- 
plasties performed at the Mayo Clinic. We 
were so impressed by the posterolateral ap- 
proach that it was decided to give it a trial at 
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Fic. 2. The posterolateral approach to the hip gives an excellent view of the 


femoral head and acetabulum. These structures can be adequately débrided 


the clinic. We have been so pleased with the 
exposure and the results obtained in cases of 
Vitallium mold arthroplasty that it is now used 
routinely for more than 95 per cent of our open 
operations on the hip. 


ANALYSIS OF CASES 


From June 23, 1949, to June 6, 1950, the 
posterolateral approach was employed for 100 
Vitallium mold arthroplasties at the Mayo 
Clinic. To compare results 100 consecutive 
Vitallium mold arthroplasties for which the 
iliofemoral approach was used were studied. 
These operations were performed at the clinic 
from June 4, 1948, to October 29, 1949. Cases 
of ununited fracture of the hips in which a 
Whitman reconstruction procedure was per- 
formed together with insertion of a Vitallium 
mold have been eliminated from both series. 
The Whitman reconstruction procedure is so 


much easier through the posterolateral ap- . 


proach because of the ready accessibility of the 
greater trochanter that any comparison in 
results seems unfair. 

Each type of operation was performed on 
ninety-four patients; six of the ninety- -four 
patients undergoing each type of operation had 
bilateral operations; thus there were 100 opera- 
tions in each series. The average age of patients 
at time of the operations which employed the 
posterolateral approach was 49.6 years; the 


and fashioned as made visible, for the reception of a Vitallium mold. 


youngest patient was eighteen years of age 
and the oldest seventy-one years. The average 
age of patients at the time of operations using 
the iliofemoral approach was 45.7 years; the 
youngest patient was seventeen years of age 
and the oldest seventy-four years. Thus the 
average age of patients undergoing Vitallium 
mold arthroplasty on the hip employing the 
posterolateral approach was almost four years 
more than that of patients in the latter series. 

The average stay in the hospital per opera- 
tion for patients on whom the posterolateral 
approach was employed was thirty-four days; 
the longest period of hospitalization after such 
operations was 149 days for a patient who had 
bilateral arthroplasty (this is the total for the 
two operations) and the shortest was nineteen 
days. The average stay in the hospital per 
operation for patients on whom the iliofemoral 
approach was employed was forty-one days; 
the longest period of hospitalization was 161 
days for a patient having bilateral arthroplasty 
(two operations) and the shortest was eighteen 
days. Thus the average is one week less after 
the posterolateral operation. 

In the analysis of the early results data con- 
cerning all operations were discarded for which 
follow-up study had not been possible six 
months or more after operation. The follow-up 
study consisted of examination of the patient 
by the operating surgeon or one of his col- 
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leagues and a review of roentgenograms. Fol- 
low-up study was made six months or more 
after seventy-eight operations for which the 
posterolateral approach was used. The average 
follow-up period after these seventy-eight oper- 
ations was 10.3 months. The average follow-up 


ity and grossly abnormal gaits were improved 
even though some disability persisted. A poor 
result was one in which the condition was not 
improved by the procedure and the patient was 
not satisfied. 

Hereafter, we will refer to those operations 


TABLE I 
CLINICAL RESULTS OF VITALLIUM MOLD ARTHROPLASTIES OF THE HIP 


Posterolateral Approach (Series 1) 


Iliofemoral Approach (Series 2) 


Diagnosis 


Operations Results of Operation Operations 


Results of Operation 


Follow- 


Very 
up Ade- 
quate Good 


Follow- 


Ver 
Total) up Ade- y 
quate Good 


Hypertrophic arthritis 

Congenital dysplasia. ..... 
Avascular necrosis........ 
Arthrokatadysis.......... 
Destructive arthritis... .. . 


7 30 


34 
43.6 


* Per cent cf operations after which follow-up study was adequate. 


study was made six months or more after 
seventy-seven operations for which the ilio- 
femoral approach was used. The average 
follow-up period after these seventy-seven 
operations was 16.5 months. It is obvious that 
the period of follow-up in both series is of short 
duration. Nevertheless, the trend is clearly 
shown. 

The results were classified according to the 
criteria previously established at our institution 
by [Bickel and colleagues.'-* The result was 
considered to be very good when the patient 
had no pain, could walk up and down stairs, tie 
his shoes and walk without assistance and 
without a noticeable limp. A good result was 
considered to have been obtained when the 
patient had little or no pain, could walk up and 
down stairs and could walk without assistance 
or with the assistance of a cane. The result was 
considered fair when the patient was satisfied 
that improvement had been obtained. Pain 
sometimes persisted but it was less severe than 
before operation and was bearable. Motion may 
or may not have been improved. Many patients 
still use a cane or a crutch. Frequently, deform- 


employing the posterolateral approach as series 
1 and to those employing the iliofemoral ap- 
proach as series 2. In series 1 sixty-one opera- 
tions were for hypertrophic arthritis, nine for 
congenital dislocation or dysplasia, eighteen for 
avascular necrosis of the femoral head, two for 
arthrokatadysis and ten for destructive ar- 
thritis. Included as destructive arthritis were 
residua from septic or rheumatoid arthritis and 
usually the hips were ankylosed. In series 2, 
fifty-four operations were performed for hyper- 
trophic arthritis, eighteen for congenital dis- 
location or dysplasia, fifteen for avascular 
necrosis of the femoral head, eight for arthro- 
katadysis and five for destructive arthritis. The 
results of each category are given in Table 1. 
In series 1, seven operations produced very 
good results, thirty good, thirty-four fair, seven 
poor. The follow-up study was inadequate after 
twenty-two operations. In series 2, three opera- 
tions gave very good results, twenty-five good, 
thirty-four fair, fifteen poor and in the other 
twenty-three the follow-up study was inade- 
quate. Thus very good and good results fol- 
lowed 47.4 per cent of the operations with 
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Fic. 3. (a) Old bilateral fractures of the acetabulum with avascular necrosis and traumatic arthritis. Left hip 
was ankylosed. (b) Fifteen months after Vitallium mold arthroplasty (posterolateral approach). Fair roentgeno- 
graphic result with slight varus of molds. The clinical result was good after recovery from incomplete operative 
sciatic palsy on the left. 


adequate follow-up studies in series 1 and 36.4 
per cent in series 2. | 

Six of the operations in series 2 which gave 
poor results have been followed by revision 
operations. One poor result now has been con- 
verted to a good result, one to a fair result and 
one remains poor; it is too early after the last 
operation to classify the other three results. 
Revision has been advised after six other opera- 
tions in series 2 but as yet the patients have not 
acquiesced. No revisions have as yet been 
performed or advised in cases in series 1. 


COMPLICATIONS 


Series 1. One patient fifty-five years of age 
died suddenly ten days after operation from 
pulmonary embolism or myocardial infarction. 
Thrombophlebitis occurred in three patients 
and 1 of these had a non-fatal pulmonary 
embolism. Dislocation of the mold occurred 
after one of our earliest operations. The result 
of this operation was classified as poor and 
eventually arthrodesis was performed. In one 
case in which the patient had an ankylosed 
hip, foot drop developed immediately after 
operation but this cleared up in a few weeks. 
An incomplete sciatic palsy developed during 
another operation on a patient with an anky- 
losed hip. This operation is not included in the 
series because it was performed after June 6, 
1950. We now make it a policy to explore the 
sciatic nerve before re-establishing an anky- 


losed hip so that the nerve can be seen and 
protected during the dislocation maneuver; 
this procedure is relatively easy and adds only 
a few minutes to the operation. A temporary 
wound infection which cleared up in a few 
weeks with appropriate antibiotic therapy fol- 
lowed one operation. One patient sustained a 
burn from the electrocoagulation unit which 
we use routinely for all operations on the hip. 
In one case psychosis developed during the stay 
in the hospital and in another the gallbladder 
became gangrenous four days after operation; 
cholecystectomy was performed. One patient 
had a postoperative flare-up of rheumatoid 
arthritis and another had ureteral colic twenty- 
one days after operation. 

Series 2. One patient fifty-seven years of 
age died of lymphosarcoma thirteen months 
after operation. One patient had a dislocation 
of the hip after operation and another had an 
attack of gout which slowed his convalescence. 
One youth, eighteen years old, had mumps 
soon after going home and was told not to move 
his hip because of the danger of an orchitis. 
The hip quickly tightened up and later a re- 
vision was required. 

Comment. It is our opinion that most of 
these complications cannot be blamed on the 
method of approach or the exposure. For some 
unexplained reason in 1949 and 1950 we had 
seven deaths on the orthopedic service from 
pulmonary embolism and only two deaths in 
1947 and 1948 from the same cause. 
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Fic. 4. (a) Osteoarthritis of left hip secondary to old septic arthritis; (b) appearance of left hip one year after 
Vitallium mold arthroplasty (posterolateral approach). The mold is in excellent position and there is an absence 


of the preoperative osteophytes. 


ANALYSIS OF ROENTGENOGRAMS 


The preoperative roentgenograms and roent- 
genograms made six months or longer after 
operation were reviewed and compared. At 
the time this was done we did not know whether 
a posterolateral or an iliofemoral approach had 
been used nor did we know the clinical result 
of the operation. In evaluating the roentgeno- 
grams we took into account the appearance 
before operation, in other words, what material 
the surgeon had to work with, the apparent fit 
of the mold on the femoral head and in the 
acetabulum, the position of the mold (was it in 
varus?), the postoperative absence of preopera- 
tive acetabular overgrowth and the presence 
or absence of myositis ossificans. (Figs. 3 and 
4.) The results of this analysis are tabulated in 
Table 11. It can be seen that in series 1 the 
postoperative roentgenograms were classified 
as good in forty-nine (62.8 per cent) and in 
series 2, forty-six (59.7 per cent). They were 
classified as fair in twenty-five cases (32 per 
cent) in series 1 and in twenty-two cases (28.6 
per cent) in series 2. The roentgenographic 
results were poor in four cases (5.1 per cent) in 
series 1 and in nine cases (11.7 per cent) in 
series 2. From these figures, it appears that the 
mechanical appearance as determined by roent- 
genograms of the hip having a mold arthro- 
plasty is apt to be slightly better if a postero- 
lateral approach is used. It should be noted 
that the clinical and roentgenographic results 
did not coincide. Many patients in both series 
with good postoperative results as depicted in 


roentgenograms had fair or poor clinical results. 
Likewise, some patients with only fair post- 
operative results as seen in roentgenograms had 
excellent or good clinical results. 


OBSERVATIONS 


As claimed by Gibson® we have found that 
the posterolateral approach to the hip joint is 
simple, thorough and extensible to any degree. 
The posterolateral approach is accompanied by 
less bleeding and less trauma than the ilio- 
femoral approach. In the former approach 
muscles are detached from their insertions 
rather than from their origins and there is less 
shortening of muscle fibers. Interference with 
the function of the iliotibial tract is minimal. 
The capsule of the hip can be more thoroughly 
excised and contractures overcome by releasing 
the soft tissues rather than by removing exces- 
sive bone from the head of the femur or the 
acetabulum. The femoral head is made visible 
much more easily through the posterolateral 
approach and the acetabulum just as easily 
and in most instances more easily than through 
the iliofemoral approach. Consequently, these 
structures together with the Vitallium mold 
can be better fashioned and fitted through the 
posterolateral approach. Less time is required 
for the same job through the posterolateral 
approach. 

One disadvantage of the posterolateral ap- 
proach is the position of the patient on the 
operating table. This makes anesthesia slightly 
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more difficult and hazardous. If a cast is re- 
quired the position of the patient must be 
changed before the plaster can be applied; this 
procedure is difficult in heavy patients and 
fraught with danger as far as maintenance of 
position of the operated hip is concerned. 


operation is postponed. There are too many 
patients forty to fifty years of age or less who 
have bilateral disease of the hips which is 
progressive who are being advised to get along 
as best they can until the condition becomes 
unbearable and then have a reconstructive 


TABLE II 
ROENTGENOGRAPHIC RESULTS OF VITALLIUM MOLD ARTHROPLASTIES OF THE HIP 
Posterolateral Approach (Series 1)| Iliofemoral Approach (Series 2) 
Diagnosis Results Results 
Follow-up Follow-up; 
Adequate Adequate 
Good | Fair | Poor Good | Fair | Poor 
einai. | 47 26 17 4 44 24 16 4 
6 5 I 17 9 5 3 
14 10 4 | 9 9 | 
9 6 2 I I 
62.8 | 32.1 | 5.1 59.7 | 28.6 | 11.7 


We have noticed that our patients are more 
comfortable, their convalescence faster, their 
morbidity less and stay in the hospital shorter 
when Vitallium mold arthroplasties are per- 
formed through the posterolateral approach. 
As a result of all of these factors the clinical 
and roentgenographic results are better in cases 
of Vitallium mold arthroplasty of the hip per- 
formed through the posterolateral surgical 
approach. 

At this point we would like to stress the im- 
portance of muscle function and its relationship 
to the clinical result. Regardless of the excel- 
lence of the operative procedure and the 
appearance in the roentgenograms, the clinical 
result in cases of Vitallium mold arthroplasty 
of the hip will be poor unless the patient main- 
tains or develops good muscle power. We firmly 
believe that patients showing evidence of 
progressive degenerative disease of the hip 
should have reconstructive surgical procedures 
in the form of mold arthroplasty early. (Fig. 
5.) If the operation can be performed before 
marked muscle atrophy, secondary contrac- 
tures and unfavorable walking habits develop, 
convalescence is quicker and easier and in most 
instances the final result far better than when 
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operation. We have had several patients who 
have had severe fracture dislocations of the 
hips who, we thought, were bound to have 
severe trouble at a later date as a result of their 
injury. In these patients a Vitallium mold was 
inserted soon after the original surgery. One 
operation on such a patient with posterior dis- 
location of the hip together with a fracture of 
the femoral head is included in series 1 of this 
paper. This patient was operated on a few 
hours after the original injury and at this time 
the loose fragment of the femoral head was 
removed, the cartilage was reamed from the 
remaining femoral head and a Vitallium mold 
was inserted at the time of reduction. The early 
clinical result was excellent and has been main- 
tained for two and a half years. 


CONCLUSIONS 


1. The posterolateral approach to the hip 
is simpler and less traumatic than the ilio- 
femoral approach. 

2. The posterolateral approach gives a better 
exposure of the hip. 

3. Contractures, especially external rotation 
contractures, can be overcome through the 


: 

id 

he 

ar 

wy 
~ 
; 
. 
; 
+ 
f 
x 
= 


Fic. 5. (a) Early osteoarthritis of right hip following mild slipped upper femoral epiphysis; patient was forty- 
nine years of age. (b) Same hip eleven years later; patient was sixty years of age; note marked increase in degen- 
erative changes. (c) Same hip one year after Vitallium mold arthroplasty (iliofemoral approach); note myositis 
ossificans. A fair clinical result was obtained; a better one might have been obtained had the patient been oper- 


ated upon several years sooner. 


posterolateral approach without removing ex- 
cessive bone. 

4. Convalescence is more rapid and the stay 
in the hospital shorter in cases in which the 
posterolateral approach is used for Vitallium 
mold arthroplasty than in those in which the 
iliofemoral approach is used. 

5. The early clinical and roentgenographic 
results are better in cases in which Vitallium 
mold arthroplasty is performed through the 
posterolateral approach than they are in cases 
in which the operation is performed through 
the iliofemoral approach. 

6. Middle-aged and young patients with 
progressive degenerative disease of the hips 
should be treated with Vitallium mold arthro- 
plasty before marked muscle atrophy, con- 
tractures and bad walking habits occur. 


SUMMARY 


The history of the development of two sur- 
gical approaches to the hip joint is briefly 
reviewed. Results of 200 Vitallium mold arthro- 
plasties, for half of which the posterolateral 
approach of Gibson was used and for half the 
iliofemoral approach of Smith-Petersen, have 
been critically analyzed and compared; all 
patients were operated on during a two-year 
period (June 4, 1948, to June 6, 1950). 

This paper has not been presented to take 


away any of the credit due Smith-Petersen 
who developed and taught us the principles of 
arthroplasty of the hip. We will ever be in- 
debted to him for the development of the 
Vitallium mold and indeed for all his contribu- 
tions to surgery of the hip and orthopedic 
surgery in general. There are often many ways 
of reaching the same end. At present we believe 
that for most open operations on the hip the 
posterolateral approach of Gibson is superior 
to the iliofemoral approach. Certainly all 
orthopedic surgeons should be well versed in 


both. 
REFERENCES 


1. Bicket, W. H. Osteo-arthritis of the hip joint with 
special reference to treatment by cup arthro- 
plasty. Am. J. Surg., 79: 420-426, 1950. 

. Bicket, W. H. and Bass, F. S. Cup arthroplasty 
of the hip, J. Bone er Joint Surg., 30-A: 647-656, 
1948. 

. Bicker, W. H., GuormMuey, R. K., Coventry, 
M. B. and Mussey, R. D., Jr. Cup arthroplasty 
of the hip. Proc. Staff Meet., Mayo Clin., 19: 
561-568, 1944. 

. Camppett, W. S. Campbell’s Operative Ortho- 
pedics, vol. 1. St. Louis, 1949. The C. V. Mosby 
Co. 

. Gisson, A. Vitallium-cup arthroplasty of the hip 
joint; review of approximately one hundred cases. 
J. Bone er Joint Surg., 31-A: 861-868, 1940. 

. Gipson, A. Posterior exposure of the hip joint. 
J. Bone er Joint Surg., 32-B: 183-186, 1950. 

. Kocuer, T. Operative Surgery, pp. 221-225. New 
York, 1894. William Wood & Company. 


Surgical Approaches to Hip Joint 
48 

3 a b 
vier 

¥ 

| 
& 

II 
A 
4 


n4 


Surgical Approaches to Hip Joint 


8. Kocuer, T. Text-book of Operative Surgery, vol. 1, 11. SMitH-Perersen, M. N. Evolution of mould 
pp. 303-307. New York, 1911. The Macmillan arthroplasty of the hip joint. J. Bone e Joint 
Company. Surg., 30-B: 59-75, 1948. 

9g. SmMirH-Petersen, M. N. Treatment of malum 12. SmirH-PererseN, M. N., Aurranc, O. E. and 
coxae sinilis, old slipped upper femoral epiphysis, Larson, C. B. Principle of mold arthroplasty as 
intrapelvic protrusion of the acetabulum, and applied to the hip. S. Clin. North America., 27: 
coxa plana by means of acetabuloplasty. J. 1303-1306, 1947. 

Bone e* Joint Surg., 18: 869-880, 1936. 13. Stites, H. J. Operations for Tuberculous Disease 

10. SMitH-PetersEN, M. N. Arthroplasty of the hip; of the Hip and Sacro-iliac Joints. In: Oxford 
a new method. J. Bone e* Joint Surg., 21: 269- Loose-Leaf Surgery, vol. 2, part 1, pp. 233-256. 
288, 1930. New York, 1918. Oxford University Press. 


We have learned that any gastric ulcer—situated anywhere in the 
stomach—may sooner or later become malignant. Cases of short duration, 
in patients over fifty years of age, are often gastric carcinomas that have 
become partially digested by the gastric juices and now have an ulcer 
crater; the more chronic cases were probably benign ulcers at first and only 
later became malignant if at all. This occurs in at least 20 per cent. Early 
cases are usually treated by medical means but periodic x-ray series must be 
taken to see if the ulcer is healing. If not it may be malignant. Even when 
apparently healing it may be malignant because the crater may temporarily 
fill up with cancerous tissue and be misleading, giving the practitioner a 
false sense of security. The safe rule is to consider all gastric ulcers as 
malignant unless proven otherwise; and if medical therapy is unsuccessful 
(according to x-ray and gastroscopic evidence) and the “ulcer crater” per- 


sists or enlarges, subtotal gastrectomy should surely be performed. (Richard 
A. Leonardo, M.D.) 
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From the Department of Surgery, The Labey Clinic, 
Boston, Mass. 


In the light of our present knowledge surgical 
resection remains the only treatment for carci- 
noma of the colon and rectum. In many re- 
spects surgical treatment of carcinoma of the 
colon and rectum today shows considerable 
progress over that which was employed just a 
few years ago. Increasing experience, the use 
of the non-absorbable sulfonamide drugs such 
as sulfathalidine, sulfasuxidine and the anti- 
biotics such as streptomycin, a aureomycin and 
neomycin, the more extensive use of blood 
replacement and the increased appreciation of 
the need for careful mechanical preparation 
of the bowel before operation are factors in this 
improvement. One of the most striking changes 
has been the steadily increasing use of the one- 
stage procedure for resection of carcinoma of 
the colon and rectum. This has increased to the 
point where there is some danger that young 
surgeons receiving their training today will be 
unfamiliar with anything except the single 
stage operative procedure for the resection of 
malignant disease of the large intestine. 

The choice of operative procedure for pa- 
tients with carcinoma of the colon and rectum 
must always be individualized. There will still 
be patients who come to operation with an 
obstructed, dilated, proximal segment. A two- 
stage resection should always be seriously con- 
sidered in this situation. This clinic has long 
been known for its extensive experience with 
the modified Mikulicz procedure for resection 
of carcinoma of the colon. This type of resec- 
tion was devised and developed to meet a real 
need in the treatment of cancer of the large 
bowel. The mortality in the early days of resec- 
tion with primary anastomoses for cancer of 
the colon ranged from 10 to 25 per cent. The 
principal cause of death was from generalized 
peritonitis secondary to a leak at the suture 
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line. The Mikulicz procedure eliminated this 
source of contamination and the risk of peri- 
tonitis was greatly reduced. Our experience 
with several hundred cases demonstrated to 
our satisfaction that the modified Mikulicz 
procedure could be made just as radical in its 
scope as resection with intra-abdominal anas- 
tomosis.* It also demonstrated that this opera- 
tive procedure, originally used for carcinoma 
of the left colon, could be applied equally well 
to carcinoma of the right colon by the forma- 
tion of a double-barreled spur, using the 
terminal ileum and transverse colon.‘ The 
possibility of implantation of cancer in the 
operative incision associated with the original 
Mikulicz procedure was eliminated by a wide 
removal of the growth, adjacent bowel and 
mesentery before the spur was constructed. We 
have always believed that when a two-stage 
procedure was indicated, the modified Mikulicz 
procedure had an advantage over other two- 
stage procedures in that the growth was elimi- 
nated at the time of the first operation and the 
second stage was an extraperitoneal procedure. 
The modified Mikulicz procedure is particu- 
larly adaptable to the unfavorable case and its 
use should be considered seriously whenever 
the operative conditions make primary anas- 
tomosis unduly hazardous. 

The general trend toward the increased use 
of a one-stage procedure has been reflected in 
our experience. In 1940 all patients at the clinic 
with cancer of the colon had a modified type of 
Mikulicz resection performed. In 1945 80 per 
cent had a Mikulicz type of resection and 20 per 
cent had a resection with primary anastomoses. 
In 1949 seventy-one of seventy-two patients 
with cancer of the colon had a one-stage resec- 
tion with primary anastomosis and only one 
patient had a resection by the modified Miku- 
licz procedure. (Table 1.) 

In spite of all that has been said and written 
regarding the early signs and symptoms of car- 
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Carcinoma of Colon and Rectum 


cinoma of the colon and rectum, patients are 
still seen in whom the lesions have progressed 
to the point of causing marked degrees of ob- 
struction. It should be added that in 1949 four 
patients who subsequently had a _ primary 
resection with anastomoses required prelimi- 


TABLE I 
OPERATIVE PROCEDURE 
RESECTION FOR CARCINOMA OF COLON 


| Modified Primary 

| Mikulicz | Anastomosis 
Year | 

| 
Cases | Percent | Cases | Per cent 

| 
1940 19 100 oO 
1945 | 36 80 20 
1949 | I 1.4 | 71 98.6 


nary decompression either by cecostomy or 
transverse colostomy because of almost com- 
plete obstruction. 

The use of sulfathalidine and sulfasuxidine 
along with the antiobiotics such as strepto- 
mycin, aureomycin and neomycin has per- 
mitted a steadily increasing use of the open 
type of anastomosis. It is generally agreed to- 
day that with a well prepared colon, the 
incidence of significant peritonitis is not in- 
creased by the open type of anastomosis over 
the so-called aseptic type of suture. We have 
always believed that complete visualization of 
the mucosal, submucosal and serosal layers 
permitted more accurate placement of sutures 
and resulted in a strong accurate union with 
less inversion and less chance for postoperative 
obstruction. 

In recent years there also has been a mark- 
edly increased interest in operative procedures 
designed to eliminate the need for a permanent 
colostomy which is an integral part of the 
abdominoperineal or Miles resection for carci- 
noma of the rectum. In the last few years some 
definite evidence has been provided regarding 
the jimitations of these other procedures. On 
the other hand increased experience and ade- 
quate blood replacement have demonstrated 
that resection of the uterus, vagina, portions 
of the bladder, prostate and other adjacent 
structures which may be invaded by a carci- 
noma of the rectum or rectosigmoid is not only 
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feasible but also may result in a permanent 
cure. 


CARCINOMA OF THE RIGHT COLON 


Preparation. Since most patients with car- 
cinoma of the colon and rectum are in the 
older age group their cardiac and renal status 
should be carefully evaluated before operation 
is performed. Many patients with carcinoma 
of the cecum or ascending colon have a pro- 
found anemia. In some instances it may be the 
only symptom of their malignant disease. The 
hemoglobin, red blood count and blood volume 
should be restored to normal before operation. 
Transfusions of whole blood also constitute 
the most satisfactory means of restoring the 
low serum protein levels so frequently found 
in patients with malignant disease of the colon. 
Restoration of serum protein to normal and 
near normal is important in the prevention of 
edema at the site of the anastomosis following 
resection. 

Much has been written regarding the im- 
portance of the antibiotics in the preparation 
of the bowel of patients with carcinoma of the 
colon. As valuable as the antibiotics and sulfon 
derivatives are as adjuncts in preparing these 
patients, nothing can take the place of a care- 
ful mechanical preparation of the colon before 
operation. Before mechanical cleansing is 
started, these patients should be carefully 
examined for the presence or absence of ob- 
struction. Although obstruction is not as 
common in patients with carcinoma of the 
right colon as it is in patients with carcinoma 
of the descending colon or sigmoid, it does 
occur and constricting lesions of the hepatic 
flexure or ascending colon, or malignant disease 
involving the ileocecal valve may produce a 
marked degree of obstruction to the ascending 
colon, cecum or to the small bowel. If the small 
bowel is obstructed, it should be decompressed 
immediately by a Miller-Abbott, Harris or 
similar tube. If there is marked distention of 
the cecum or ascending colon, cecostomy may 
have to be seriously considered. If the ileocecal 
valve remains competent, a closed loop is pro- 
duced. The distention of the cecum may 
marked and perforation may occur. If obstruc- 
tion is not present, these patients are given 
114 ounces of magnesium sulfate on admission. 
Colonic irrigations are performed twice a day 
to empty the colon from below. Administration 
of sulfathalidine, 2 gm. every four hours, should 
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be started immediately and forty-eight hours 
before the operative procedure streptomycin, 
I gm., twice a day should be given. Recently, 
we have used neomycin (1 gm. every four 
hours) in place of streptomycin. Its advantage 
over streptomycin is that it appears to avoid 
the development or overgrowth of resistant 
bacterial variants. For this reason neomycin 
may be given from the beginning with the 
sulfathalidine. All patients with carcinoma of 
the right colon, whether or not obstruction is 
present, are intubated with a Miller-Abbott, 
Harris or similar tube before operation is per- 
formed. These patients will have an anastomo- 
sis between the terminal ileum and transverse 
colon and an indwelling intestinal tube permits 
the area of the anastomosis to be kept decom- 
pressed until the passage of flatus by rectum, 
the presence of peristalsis and the absence of 
distention indicate that the anastomosis is 
functioning normally. 

Operation. The technic of primary resection 
of the colon has been reviewed in detail? and 
only the fundamental surgical principles in- 
volved will be repeated at this time. Spinal 
anesthesia is used routinely for all patients with 
carcinoma of the rectum and colon. A vertical 
incision, either right rectus or paramedian, is 
made. It should be of sufficient length to permit 
adequate exposure of the entire operative field. 
Careful exploration of the abdominal cavity is 
then carried out to determine the presence or 
absence of metastases and to rule out a second 
primary lesion elsewhere in the colon. In our 
experience 4 per cent of the patients with 
carcinoma of the colon or rectum have a second 
primary malignancy present in another seg- 
ment of the colon or rectum. If hepatic metas- 
tases are present, a palliative resection is 
preferable to an ileotransverse colostomy, un- 
less the lesion is so extensive or the patient’s 
condition so precarious as to make resection 
inadvisable. In the absence of distant metas- 
tases local fixation of these large growths in 
the right colon to the lateral or anterior ab- 
dominal wall should not be considered evidence 
of inoperability. Many malignant growths of 
the right colon invade the surrounding struc- 
tures before metastasis occurs. Complete mobi- 
lization of the right colon and terminal ileum 
down to the origin of the ileocolic and right 
colic arteries is the first important step in the 
procedure. This will permit wide resection of 
the growth and adjacent bowel on ei..er side, 
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along with removal of the mesentery of the 
entire right colon and the mesentery of the 
terminal ileum. In patients with carcinoma of 
the hepatic flexure or right half of the trans- 
verse colon the ascending colon, cecum and 
terminal ileum should be resected since it has 
been shown that neoplasms of the hepatic 
flexure often metastasize to lymph nodes along 
the ileocolic artery. The terminal ileum and 
mid-transverse colon are united by an end-to- 
end, end-to-side or side-to-side anastomosis. | 
prefer an end-to-end anastomosis since it in- 
volves but one suture line and does not leave a 
blind pouch of colon or ileum. The mesentery 
is then carefully closed to prevent herniation 
of small bowel and the right gutter is peri- 
tonized to minimize the possibility of post- 
operative obstruction. One or two transfusions 
are usually given during the operative pro- 
cedure. A total of 100,000 units of penicillin 
is placed in the peritoneal cavity and the wound 
is closed in layers or by far and near wire 
sutures inserted through the fascia, muscle and 
peritoneum. The Miller-Abbott tube is placed 
on suction and removed when the presence of 
peristalsis and the passage of gas by rectum 
indicate that it is no longer necessary. Thc 
patients are allowed out of bed after the first 
forty-eight hours and their average stay in the 
hospital at the present time is about ten days. 


CARCINOMA OF THE LEFT COLON 


Preparation. Any cardiac or renal impair- 
ment is evaluated and any existing anemia 
corrected. Anemia in patients with carcinoma 
of the left colon usually indicates an advanced 
lesion and possibly hepatic metastases. It has 
a far more serious prognostic significance than 
does anemia in patients with carcinoma of the 
right colon. The preparation of the bowel is 
similar to that carried out for patients with 
carcinoma of the right colon, except that a 
malignant lesion of the left colon is more fre- 
quently associated with significant degrees of 
obstruction and in these patients preliminary 
cecostomy or transverse colostomy must be 
seriously considered if the degree of obstruc- 
tion is marked. 

Procedure. Adequate mobilization of the 
left colon, including the splenic flexure, is an 
essential part of the operative procedure. It 
permits an adequate cancer operation in that 
the lesion can be removed with a wide segment 


3 ‘ 
‘ 
y 
| 
4 
+ 


Carcinoma of Colon and Rectum 


of adjacent bowel on either side plus all of the 
adjacent mesentery down to the origin of the 
middle colic and left colic arteries. In many 
patients with carcinoma of the splenic flexure 
the fatty tissue surrounding the left kidney is 
involved and should be removed with the 
lesion. A palliative resection with anastomosis 
is preferable to any side-tracking procedure 
unless it would be unduly hazardous for the 
patient. Adequate mobilization also enables 
the anastomosis to be made between the two 
loops of colon without tension on the suture 
line. Tension on the suture line invites leakage 
and peritonitis. Mobilization and identification 
of the main colic vessels at the root of the 
mesentery not only permit adequate resection 
of any metastatic spread of the malignant 
disease but also are helpful in identifying and 
preserving a good blood supply to the remain- 
ing segments. In addition to preserving a 
branch of one of the main colic arteries, the 
surgeon must be certain that pulsation can be 
seen or felt in vessels supplying the cut margins 
of the proximal and distal colon which are to 
form the anastomosis. 

For an adequate cancer operation in cases of 
carcinoma of the mid or low sigmoid regions, 
all of the sigmoidal mesentery below the origin 
of the left colic artery including all of the 
remaining inferior mesenteric artery must be 
removed. For a lesion in this location, any 
operative procedure, either Mikulicz or pri- 
mary resection with anastomosis in which the 
continuation of the inferior mesenteric artery 
(superior hemorrhoidal) is preserved, must be 
considered an inadequate cancer operation. The 
anastomosis is made by an end-to-end suture. 
It should be kept in mind that the caliber of the 
colon on the left side is appreciably smaller 
than that on the right side and if there is 
excessive inversion of the suture line postopera- 
tive obstruction is likely to occur. For this 
reason, two rows of small interrupted silk 
sutures are preferable, the first row passing 
through all coats of bowel wall on each side. 
This includes the tough submucosa and gives 
strength to the anastomosis. The second row 
of interrupted seromuscular sutures approxi- 
mates the serosa and an airtight and water- 
tight anastomosis will be produced without 
excessive inversion. The mesentery is closed 
and the left gutter is peritonized. In lesions 
of the splenic flexure care must be taken not to 
narrow the jejunum at the ligament of Treitz 
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during the closure of the mesenteric aperture. 
The Miller-Abbott tube is not used routinely in 
patients with carcinoma of the left colon. It 
decompresses the small bowel but it cannot be 
depended upon to decompress the area of the 
anastomosis unless the ileocecal valve happens 
to be patent. 


CARCINOMA OF THE RECTUM AND RECTOSIGMOID 


Preparation. The preparation of the patient 
and of the colon is carried out as already de- 
scribed. The likelihood of obstruction is appre- 
ciably less for lesions in this locaton. Moreover, 
mild degrees of obstruction are less important 
when an abdominoperineal resection is contem- 
plated since the colostomy can be decompressed 
at the end of the operative procedure. 

Procedure. Much has been written in recent 
years regarding operative procedures designed 
to eliminate the need for a permanent colos- 
tomy which is a part of the Miles abdomino- 
perineal resection, in lesions of the rectum and 
rectosigmoid. Whatever procedure is carried 
out it must constitute an adequate cancer 
operation for the particular lesion involved. 
Lahey has pointed out that a small growth and 
the absence of palpable nodes should not tempt 
the surgeon to adopt a less radical procedure, 
for it is in this type of case that radical surgery 
offers the greatest opportunity for a permanent 
cure. We have always believed that the ab- 
dominoperineal resection as described by Miles 
was the most radical operation that could be 
carried out for carcinoma of the rectum and 
rectosigmoid.* It was in an effort to reduce the 
mortality associated with the early use of this 
radical procedure and also to increase the num- 
ber of cases in which the growth could be 
resected that Lahey devised the two-stage 
abdominoperineal resection which bears his 
name.’ A left rectus colostomy was established 
at the first operation. This was followed by 
irrigations of the distal non-functioning loop 
which had been implanted in the suprapubic 
region. At the time of the second operative pro- 
cedure, two to three weeks later, the extensive 
inflammatory reaction, so frequently associ- 
ated with large and at times perforated lesions 
of the rectum, had largely subsided. In many 
patients in whom the lesion was considered (at 
the clinic or elsewhere) to be inoperable at the 
time of the first operative procedure, it proved 
to be resectable at the second stage. 
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The same factors that played a part in reduc- 
ing the need for a two-stage resection in cancer 
of the colon have also led to an increasing use 
of the one-stage resection for cancer of the 
rectum and rectosigmoid. Increasing experi- 
ence, more adequate blood replacement and 
careful preoperative preparation of the rectum 
and distal colon have steadily reduced the need 
for the two-stage Lahey resection. In 1940 
eighteen patients or 41.8 per cent of all patients 
with carcinoma of the rectum and rectosig- 
moid were operated on by the two-stage Lahey 
resection. Twenty-five patients were submitted 
to a Miles abdominoperineal resection. In 1945 
eighty-nine patients had a one-stage abdomino- 
perineal resection and only one patient had a 
two-stage Lahey resection. In 1949, again, only 
one patient was submitted to a two-stage pro- 
cedure. (Table 1.) 

Reports which have appeared in the surgical 
literature of the last five years advocating 
procedures other than the Miles abdomino- 
perineal resection deal mostly with the pos- 
terior resection or so-called pull-through opera- 
tion as advocated by Babcock and Bacon, and 
the anterior resection with an intra-abdominal 
anastomosis of the upper sigmoid or descending 
colon with the rectal stump. The latter pro- 
cedure has been much more widely employed 
and has an advantage in that the patient 
retains normal sphincteric control in addition 
to avoiding a permanent colostomy. The im- 
portant question that arises when one of these 
procedures is considered is whether or not it 
constitutes an adequate cancer operation for 
the particular rectal or rectosigmoid lesion. At 
the present time there is considerable difference 
of opinion among surgeons regarding this point. 
The final answer must wait until time permits 
the comparison of five-year survival rates of a 
sufficiently large number of patients following 
anterior resection with those following the 
Miles abdominoperineal resection. Certain 
facts, however, are already becoming apparent. 
It is generally agreed today that a margin of 
2 to 3. cm., as originally suggested, between the 
lower palpable border of the lesion and the 
line of resection is not sufficient; and if local 
recurrence is to be avoided, the line of resection 
should be at least 7.5 cm. below the lower 
palpable border of the lesion. The original 
margin was suggested on the basis of studies 
which indicated that the mode of spread of the 
malignant lesion is always upward along the 


inferior mesenteric artery. We now know if this 
main mode of spread is blocked, the carcinoma 
may spread laterally or even downward for a 
considerable distance. 

The local recurrence rate following anterior 
resection for-any lesion at or below the peri- 


TABLE I 
OPERATIVE PROCEDURE 
RESECTION FOR CARCINOMA OF RECTUM AND RECTO- 
SIGMOID 


Anterior Resection 


Lahey (with Anastomosis) 


Miles 


18 o 
(41.8%) 

89 o 

1° 8 (7 palliative, 
1 curative) 


* Died following first stage procedure. 


toneal reflection is appreciably higher than 
that following the Miles abdominoperineal re- 
section. We have never carried out a curative 
anterior resection for carcinoma at or below 
the peritoneal reflection and believe that the 
Miles abdominoperineal resection should be 
the operative procedure for all cancers in this 
location. Even if a palliative resection is carried 
out for a lesion at or below the peritoneal 
reflection, as for example in a patient with 
hepatic metastases, it is doubtful whether any 
procedure other than an abdominoperineal 
resection should be considered. These advanced 
lesions usually are large and adherent and may 
recur locally. When local recurrence takes place 
following an anterior resection, a second opera- 
tive procedure probably will be necessary to 
relieve obstruction. Local recurrence of a rectal 
carcinoma following resection is a very dis- 
tressing condition. It is usually associated with 
severe pain and discomfort, and may require 
bilateral chordotomy for relief. The best chance 
the surgeon has to prevent this unfortunate 
development is to carry out the widest possible 
removal of the growth at the time of the first 
operative procedure. 

In addition to its use in patients with carci- 
noma of the mid and low sigmoid colon, it may 
be that anterior resection has a place in the 
treatment of carcinoma of the rectosigmoid or 
that portion of the pelvic colon which lies 
above the peritoneal reflection. If an anterior 
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resection comparable in extent to the abdom- 
inoperineal resection is to be carried out, not 
only should the bowel be divided at least 2! 
to 3 inches (6 to 9 cm.) below the lower border 
of the lesion but also the inferior mesenteric 
artery along which carcinoma of the rectum 


TABLE Ill 
CARCINOMA OF THE COLON 


} 


| “ar | Operability 
(%) 
1940 | 10.5 82.8 
1945 2.4 86.5 
1949 2.8 88.4 
TABLE Iv 


CARCINOMA OF RECTUM AND RECTOSIGMOID 


Mortality | Operability 
(%) (%) 
1940 16.5 89.2 
1945 | 7.8 81.4 
1949 2.3 96.4 


has its main mode of spread should be divided 
at a level at least as high as in the Miles ab- 
dominoperineal resection. This means it should 
be divided well above the bifurcation of the 
aorta and preferably close to the origin of the 
inferior mesenteric artery, saving only the left 
colic artery. If there is evidence of involvement 
of the lymph nodes up to the origin of these 
vessels, the inferior mesenteric artery should be 
ligated as it arises from the aorta and a left 
colectomy carried out along with the abdomino- 
perineal resection. The splenic flexure having 
been mobilized, a colostomy can be formed 
from the distal transverse colon which will be 
nourished by the branches of the middle colic 
artery. This also permits removal of any in- 
volved lymph nodes along the aorta below the 
superior mesenteric artery. 

Following an anterior resection for carcinoma 
of the sigmoid and rectosigmoid, we usually do 
not carry out a complementary cecostomy or 
transverse colostomy. The pelvis is always 
drained. Following an abdominoperineal resec- 
tion, the pelvic peritoneal diaphragm is made 
as relaxed as possible so that the weight of the 
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small bowel will accelerate the obliteration of 
the dead space in the pelvic cavity. The pos- 
terior perineal wound is drained and closed in 
layers.' These two factors permit many of these 
patients to have a dry perineal wound by the 
time they are ready for discharge from the 
hospital. 


COMMENT 


It is important to realize that this change to 
a one-stage resection for carcinoma of the 
colon and rectum is desirable only if it can be 
demonstrated that it is not accompanied by 
any increase in the mortality rate. As long as 
there is any mortality associated with a one- 
stage resection of the colon, particularly if that 
mortality is due to intraperitoneal sepsis, the 
possibility that that patient might have been 
saved by a two-stage operative procedure such 
as a modified Mikulicz resection must be con- 
sidered. Our mortality rate not only has not 
increased, but also, as in most surgical centers 
which are interested in carcinoma of the colon 
and rectum, it is appreciably less than it was 
ten years ago. The mortality for carcinoma 
of the colon was 10.5 per cent in 1940, 2.4 per 
cent in 1945 and 2.8 per cent in 1949. For carci- 
noma of the rectum it was 16.5 per cent in 1940, 
7.8 per cent in 1945 and 2.3 per cent in 1949. 
(Tables u1 and tv.) Mortality rates cannot be 
fully evaluated unless the corresponding opera- 
bility rates also are known. In other words, is 
the lowered mortality rate due to the fact that 
more cases in which the lesions were extensive 
were considered inoperable in 1949 than in 
1940? That this was not the case is shown by 
the operability rates for patients with carci- 
noma of the colon which were 82.8 per cent in 
1940, 86.5 per cent in 1945 and 88.4 per cent in 
1949. (Table 111.) In patients with carcinoma 
of the rectum and rectosigmoid the operability 
rate in 1940 was 89.2 per cent, in 1945 was 81.4 
per cent and in 1949 was 96.4 per cent. (Table 
iv.) The operability rate of 96.4 per cent in 
1949 for patients with carcinoma of the rectum 
is the result of our belief that resection of the 
growth is well worth while in every patient 
with carcinoma of the rectum in whom it is 
technically possible to remove the lesion. A 
colostomy will relieve obstruction in a patient 
with a far advanced carcinoma of the rectum 
but his remaining life is likely to be most un- 
pleasant if the rectal lesion is not removed. 
These patients all have severe perineal pain and 
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rectal tenesmus aggravated by the constant 
discharge of blood and mucus. 


CONCLUSION 


The morbidity, particularly the length of 
hospital stay, associated with the present day 
treatment of carcinoma of the colon and rectum 
has been markedly reduced. An operability 
rate that has risen to approximately go per cent 
and a mortality rate that has dropped to less 
than 3 per cent are indicative of the progress 
that has been made in the treatment of this 
condition. These figures also suggest, however, 
that any further significant improvement in the 
end results of the treatment of cancer of the 
colon and rectum must come from earlier 


diagnosis and the detection and elimination of 
the premalignant mucosal polyp. 
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IN spite of antibiotics and even of two-stage operation excision of an 
esophageal diverticulum may lead to fatal mediastinitis. Surgeons in 
Europe have recently favored simple inversion of the diverticulum with 
adequate repairs of the esophageal wall at its base. The average diver- 
ticulum becomes quite small after the overlying fascia has been separated so 


its inversion does not cause dysphagia. When done under local anesthesia 
with the Levin tube in situ, the patient retains his swallowing reflex and this 
facilitates identification and dissection of the diverticular sac. (Richard A. 


Leonardo, M.D.) 
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Cancer of the Pancreas 


A PLEA FOR TOTAL PANCREATECTOMY 


Donatp E. Ross, m.p., Diplomate, American Board of Surgery, Los Angeles, California 


From the Department of Surgery, Ross-Loos Medical — 


Group, Los Angeles, Calif. 


Cancer of the pancreatic area is a challenge 
to the modern surgeon. Operative mortality 
in the first ten years of this radical surgery was 
over 30 per cent.** With increased knowledge 
and experience this has been steadily lowered. 
Cattell,? who now has performed over ninety- 
one cases, has steadily reduced his mortality. 
Waugh*® has lost only one patient in his last 
fifteen cases. Parsons and Lockwood”! did not 
lose a case in their last thirteen. The author 
has had an experience of nineteen cases. In 
his last nine operations there was only one 
surgical mortality although four patients 
underwent radical total pancreatectomies. 

Whipple, Parsons and Mullins demon- 
strated that the radical operation is practical 
in man. Since their report in 1935 the operation 
has been modified by Whipple and many 
others. 

The long-range viewpoint, however, has been 
discouraging. Very few patients have survived 
the arbitrary five-year period. Cattell* reported 
that 30 per cent of his patients lived over three 
years. Miller,” reporting from the Mayo Clinic, 
stated that three of twenty-nine patients were 
alive after five years. Rhoads, Howard and 
Moss*? stated, ‘‘ Results of survival have been 
disappointing and necessitate either modifica- 
tion of the operative procedure or abandon- 
ment of the operation.” 

We believe that progress can be made and 
that the time is ripe for complete re-evaluation. 
There are two main issues: (1) earlier diagnosis 
and (2) a radical extension and change in the 
operative technic. 


DIAGNOSIS 


This subject has been dealt with adequately 
by many authors®:!?:?4-83 so that only a sum- 
mary will be given here. 
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1. The “consciousness” of cancer in this area 
must be instilled into the physician’s mind. 

2. The patient usually presents himself at 
least six months prior to the onset of jaundice. 
He complains usually of ill defined distress in 
the upper abdomen with atypical indigestion 
and often anorexia. Cramping and diarrhea are 
present in some cases. 

3. Pain is present in 66 per cent or more of 
cancers of the head of the pancreas and 40 per 
cent of the ampulla.** It may be severe and 
boring in nature. Occasionally it is reflected 
to the back and may be centered over the 
second lumbar vertebra. The pain is often 
lessened by bending forward. It may also 
appear chiefly at night. 

4. X-ray studies are usually performed early 
but deformity of the duodenum is often over- 
looked since the cancers are small. In the large 
cancers, often marked deformity is noticed in 
the duodenum or pylorus. Poppel*! describes 
the various deformities very adequately. Too 
often the x-ray diagnosis is reported as nega- 
tive, especially in early cases. 

5. Loss of weight may be a prominent sign 
and varies from 10 pounds to over 50 pounds. 
If symptoms continue, certainly cancer of the 
pancreas should be considered and further 
studies should be made. 

6. Laboratory studies: Duodenal drainage 
performed by the Lagerlof?? technic should 
yield a rapid, sudden increase in enzyme con- 
tent if the pancreatic ducts are open. Secretin 
is used as a stimulant. Bauman? uses mecholy| 
and believes it is better than secretin. The 
results show abnormality or even absence of 
enzymes in over go per cent of cases in which 
cancer is in the head of the pancreas. Blood 
cells are almost diagnostic of cancer, particu- 
larly in cancer of the ampulla. McNeer and 
Ewing” found cancer cells in duodenal drainage. 

Stool examination may reveal occult blood 
and may show a high fat content and undi- 
gested muscle fibers. 
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Blood lipase was found by Comfort!* to be 
elevated in 67 per cent of cases of cancer of the 
ampulla and 40.5 per cent in cancers of the 
head. Amylase determinations seem to be 
unreliable. 

7. General examination usually shows some 
enlargement of the liver. This is most signifi- 
cant and suggestive, especially when the spleen 
is small. If, also, a dilated gallbladder is found, 
cancer of the pancreas should be seriously 
considered. 

8. Jaundice is an early symptom in cancer 
of the ampulla and occurs in nearly 100 per 
cent of these cases. In cancer of the head of the 
pancreas it is a late symptom and may even 
be absent if the cancer is not near the bile 
ducts. Usually it is preceded by three or four 
months of distress, indigestion, anorexia and 
loss of weight. Weir® states that over 90 per 
cent of jaundice cases can be diagnosed in a 
two-week period. It is inexcusable to allow 
jaundice to persist for a long period without a 
definite diagnosis. Unless there is unequivocal 
evidence of primary hepatocellular jaundice. 
we should explore surgically. 

g. Diagnosis with the abdomen open: The 
surgeon is confronted with the serious responsi- 
bility of diagnosis. Kirtland*! found seventy- 
seven cases in which an erroneous diagnosis of 
carcinoma had been made. Fortunately, in 
only nine of these was the patient subjected 
to the radical operation. In my series of nine- 
teen cases the diagnosis seemed obvious. In 
every upper abdominal operation the pancreas 
is carefully inspected and palpated. One gets 
the “feel” of a normal gland or one with 
chronic pancreatitis. A localized firm mass can 
usually be palpated in cancer cases and the 
rest of the gland in contrast seems relatively 
normal. I recently had a case (Case x) in 
which gallstones were present in the gallbladder 
and a small stone was found in the ampulla. 
On palpating the pancreas we found a cancer 
in the head of the gland which was remote 
from the ampullar area. The rest of the gland 
was relatively normal in texture and we there- 
fore performed a radical resection. We did not 
open the common duct because of the danger 
of spreading cancer cells. 

Biopsies of the tumor should not be per- 
formed, as rarely can one get good sections for 
diagnosis. We believe that the danger of spread- 
ing cancer cells is so great that it outweighs 
any possible benefit. Cattell® suggests the use 
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of needle biopsies but we believe they are use- 
less and may spread cancer cells. The presence 
of firm lymph nodes is certainly suggestive. 
Removal of one for biopsy is less dangerous but 
still runs the hazard of cancer spread. 

Cattell® lays great emphasis on dilatation of 
the common bile duct and the pancreatic duct. 
He states that the latter can usually be felt by 
palpation but suggests that aspiration of the 
duct could be done to determine if the pancre- 
atic fluid is under tension. I prefer not to do 
this because of the danger of spreading cancer 
cells. Cattell urges that radical surgery not 
be performed unless dilated ducts can be 
demonstrated. 

Mobilizing the duodenum allows better 
palpation and also is important in determing 
the operability. 


CASE REPORTS 


A critical survey will be made of our experi- 
ence in our last ten cases.* Each of the follow- 
ing cases illustrates complications which we 
hope to avoid in the future. 

Case 1. Hospital case No. 6521. F. McE., a 
seventy-one year old man, was admitted to the 
hospital on July 8, 1949, with a weight loss of 
30 pounds, flatulent indigestion and burning 
sensation after food for six months. Jaundice 
appeared two weeks before surgery, was pain- 
less and insidious in onset. The liver was 
enlarged downward 2 fingerbreadths. The pa- 
tient was explored on July 19th and carcinoma 
of the head of the pancreas was found. Total 
pancreatectomy including the omentum and 
spleen was performed. Cholecystojejunostomy 
was accomplished after pulling the jejunum 
up through the mesocolon (retrocolic). The 
patient reacted well to the operation and was 
ready to go home when acute upper abdominal 
distress developed to such an extent that 
exploration was necessary. At operation on 
August 15th we found that the anastomotic 
tube of jejunum was plastered down in the raw 
area from which the pancreas and duodenum 
had been removed and had become hopelessly 
obstructed. The cholecystojejunostomy had to 
be disconnected. The loop of jejunum was 
brought up anterior to the colon and the 
anastomoses re-established. The patient re- 
acted poorly following surgery and died August 
30th. 


* All patients seen at the Queen of Angels Hospital, 
Los Angeles, Calif. 
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Comment. This case emphasizes my conten- 
tion that no loop of small intestine should be 
brought up through the mesocolon into the 
raw, unperitonealized bed from which the 
duodenum and pancreas have been removed. 
It also demonstrates clearly how obstruction 
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wall had become infiltrated by tumor posterior 
to the pancreatic neck. The common bile duct 
and the portal vein above the pancreas were 
divided; then the superior mesenteric vein was 
divided at a point just below the pancreas and 
turned down. The open end of the inferior 


Fic. 1. A portion of the portal vein was removed with the head and body of the pancreas. This was 
accomplished by dividing the portal vein above the pancreas. The superior mesenteric vein was 
divided near the lower edge of the pancreas. The end was swung around and anastomosed to the 
inferior vena cava by a continuous suture of fine silk. 


of the bowel may occur if this is done. We 
urge, therefore, that antecolic anastomosis 
should be performed in every case. We now 
cover the raw area by tacking the colon up 
high under the anastomotic loops. (Fig. 17.) 
Case 1. Hospital case No. 610. L. E., a 
sixty-eight year old woman, was admitted to 
the hospital on January 15, 1951, with the com- 
plaint of a 40 pound weight loss in three 
months. Two weeks prior to surgery, January 
22nd, she had gradual onset of painless jaun- 
dice. At operation we found cancer situated in 
the uppermost part of the head of the pancreas. 
We performed a radical partial pancreatico- 
duodenectomy and found that the portal vein 
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vena cava was anastomosed about 1 inch below 
the renal veins. (Fig. 1.) During the procedure, 
which took about fifteen minutes, the patient 
had a severe drop in blood pressure. However, 
as soon as the inferior vena cava was released, 
the blood pressure rose again. Pancreatico- 
duodenectomy was then completed. 

Comment. Postoperatively, the patient lived 
five days but suffered during this time from 
lower nephron nephrosis and evidence of 
cerebral anoxia. The patient never did react 
properly. At autopsy it was shown that all the 
anastomoses were intact and the anastomosis 
of the superior mesenteric vein and inferior 
vena cava was patent. Undoubtedly, question 
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Fic. 2. Shows the duodenum opened. The tumor had bulged into the bowel but 
had not eroded the mucous membrane. The tumor is shown cut in two. It may 
be noted that the tumor is relatively small and well circumscribed. The probe 
is in the common bile duct which was occluded by external pressure of the 


tumor. 


will be raised that this patient should have been 
regarded as inoperable and that the procedure 
outlined heretofore was not justified. It would 
seem, however, that if the aforementioned com- 
plications had not occurred this woman could 
have lived the same way that patients do after 
porta vena caval anastomosis for portal 
hypertension. 

Case 11. Hospital case No. 216. G. P., a 
seventy year old woman, entered the hospital 
on January 6, 1951, with a loss of 70 pounds of 
weight in six months and with some pain in 
the upper abdomen and back. Jaundice was 
present for three weeks. A radical partial 
pancreaticoduodenectomy was performed on 
January 9th. We removed not only the head 
of the pancreas but also the body, leaving only 
the tail. In spite of this a small firm area was 
noted on the cut edge of the tail. Another slice 
of pancreas was removed. On histologic exami- 
nation of this section (Figs. 2 and 3) cancer 
cells were seen in a lymph space, very remote 
from the tumor. 

Comment. The patient died eight months 
later of metastasis. We are impressed by the 
spread of cancer into the ducts. Pancreatic 
juice contains free cancer cells which can im- 
plant anywhere in the gland. Anything less 
than total pancreatectomy seems futile. 

Case tv. Hospital case No. 10255. C. G., a 
fifty-eight year old woman, was admitted to 
the hospital on September 8, 1950. She had had 
a weight loss of 20 pounds in five months and 
diarrhea, anorexia and abdominal pain most 


intense in the upper abdomen three months; 
she had been jaundiced two weeks. She had 
carcinoma in the head of the pancreas and a 
radical partial pancreaticoduodenectomy was 
performed on September 20th. In this case the 
common bile duct was turned in, using two 
layers of sutures for the purpose. The fundus 
of the gallbladder was anastomosed to the end 
of the jejunum. Three days postoperatively the 
patient showed an increasing amount of jaun- 
dice, which became very intense. We took her 
to surgery on September 27th and opened the 
end of the common duct which had not 
healed solidly. Choledochojejunostomy was 
performed. It was evident that the turning-in 
process had apparently completely obstructed 
the cystic duct which had extended much lower 
than we thought. The patient made an uninter- 
rupted recovery except for mild potassium 
deficiency and was sent home in good condition 
on October 15, 1950. When last seen one and a 
half years after surgery she was alive and well. 
She had gained 10 pounds in weight and had 
no complaints. 

Comment. The lesson to be learned from 
this case is that the cystic duct sometimes runs 
down a long distance and may be obstructed 
if one turns in the end of the common bile duct. 
(Fig. 18.) 

Case v. Hospital case No. 775. E. C., a 
fifty-nine year old man, was admitted to the 
hospital on January 20, 1951, with a long 
history of duodenal ulcer and weight loss of 
30 pounds. At surgery, January 24th, we found 
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away from the tumor in the head of the pancreas. A anion shows a back- 
ground of rather dense fibrous connective tissue. In the central portion are sev- 
eral irregular groups of epithelial tumor gells which occur within glandular 


formations. 


a prepyloric ulcer with partial obstruction. 
However, on exploration we found also a 
carcinoma of the second portion of the duode- 
num 1 inch below the ampulla. A radical 
pancreaticoduodenectomy was performed. The 
open end of the bile duct was found to consist 
of two tubes, i.e., the cystic duct and the 
common hepatic duct. I took a sharp-pointed 
scissors and inserted one blade into the cystic 
duct and the other blade into the common duct, 
and cut the partition between these two ducts 
into one. Formal anastomosis was then per- 
formed. In addition, we anastomosed the fun- 
dus of the gallbladder to the jejunum. In this 
instance the ducts of the pancreas were quite 
small, having suffered no obstruction. Anas- 
tomosis to the jejunum was made by opening 
the jejunum and inserting the end of the 
pancreas into the lumen of the duct and sutur- 
ing the capsule of the pancreas to the serosa 
of the jejunum with two layers of interrupted 
fine silk. Postoperatively, there was no steator- 
rhea and it was believed that the pancreatic 
juice was getting into the jejunum in fairly 
normal amounts. One month after surgery the 
patient suffered a violent hemorrhage from 
the gastrointestinal tract. He vomited blood 
and had large tarry stools. The hemoglobin 


dropped to 46 per cent, red blood cells dropped 
to 2,500,000 and the blood pressure dropped to 
80/50. The patient was reoperated upon March 
3rd and a small bleeding gastrojejunal ulcer 
was found. The base of the ulcer was sutured 
with silk and a vagotomy was performed. The 
patient did well after the second operation and 
left the hospital March 28th. However, metas- 
tasis to the liver developed and he died on 
September 25, 1951. 

Comment. Sufficient stomach should be re- 
moved to make gastrojejunal ulcer unlikely. 
Cattell’? mentions finding one jejunal ulcer 
after the first stage. We believe that higher 
resections should be performed to remove more 
of the lymph drainage and protect against 
gastrojejunal ulceration. The stomach should 
always be last on the loop of jejunum so that 
bile will enter and further protect against 
ulceration. When operating upon the upper 
abdomen we routinely examine the pancreas 
and duodenum. Had we not done so in this 
case, the lesion in the duodenum would not 
have been found. 

Case vi. Hospital case No. 13311. R. R., a 
forty-eight year old man, was admitted to the 
hospital on December 8, 1950. Before this 
patient came under my care he had been oper- 
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ated upon twice, undergoing (1) cholecysto- 
jejunostomy and (2) gastroenterostomy. He 
gave a history of previous weight loss of 40 
pounds and onset of jaundice with considerable 
abdominal distress. The stomach was not 
emptying and another operation was manda- 
tory. On February 16, 1951, we performed a 
radical partial pancreatectomy. Following sur- 
gery the patient had severe anorexia and signs 
of liver damage. The albumin-globulin ratio 
became reversed, ascites developed and the 
patient gradually deteriorated and died April 
24, 1951. Autopsy revealed early metastasis 
to the liver and retroperitoneal glands. 

Comment. This case illustrates that the 
best time to perform radical surgery is at the 
first operation. Massive adhesions were present 
at the second and third operations. The tissues 
were edematous and were poor in quality. 
The liver was damaged by three operations 
instead of one. 

CaseEvit. Hospital case No. 3727. H. McG., 
a fifty-seven year old man, entered the hospital 
on April 4, 1951, with the history of having 
been operated upon by me for submaxillary 
tumor in Spetember, 1950. The diagnosis was 
malignant tumor, unclassified, metastatic to 
lymph node near the submaxillary gland. How- 
ever, some of the histologic features suggested 
neural origin of the tumor. This was followed 
by block dissection of the neck. Careful study 
failed to reveal the origin of the metastasis. 
The patient felt well until one month prior to 
admission to the hospital. He had vague symp- 
toms of indigestion and loss of 15 pounds of 
weight (5 pounds lost in the last month). 
Jaundice appeared ten days prior to surgery. A 
mass could be felt in the region of the pancreas, 
and the gallbladder was distended. At opera- 
tion on April 6, 1951, we found a tumor which 
filled most of the head of the pancreas. Lymph 
nodes were adherent to the head and some of 
these seemed firm. Other nodes along the 
pancreas were soft. There were no metastases 
to the liver or other areas. A complete pan- 
createctomy was performed, including the 
omentum, spleen and two-thirds of the stom- 
ach. The pathologic diagnosis was malignant 
tumor suggesting neural origin of the tumor 
(neuroblastoma). The nodes adherent to the 
head of the pancreas showed metastatic carci- 
noma. Postoperatively the patient made an 
entirely uneventful recovery. He was well 
maintained on 30 units of insulin. He was also 
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given choline, berocca, melactin and pancreatic 
granules. The patient was dismissed from the 
hospital on April 21, 1951. 

Comment. The metastatic mass removed 
from the neck seven months before the pancrea- 
tectomy undoubtedly came from the pancreatic 
carcinoma. The patient has returned to work. 
He was feeling fine and had no apparent 
recurrence when seen one year later. The size 
of the pancreatic tumor with adherent meta- 
static lymph nodes might have marked this 
case as inoperable. However, his subsequent 
course has been so good that we may conclude 
the operation was worth while. 

Case viii. Hospital case No. 6578. C. D., a 
thirty-five year old man, was admitted to the 
hospital on June 19, 1951. A total radical 
pancreaticoduodenectomy was performed on 
September st, including the gallbladder, 
spleen and high gastric resection. The patho- 
logic diagnosis was obstructive adenocarcinoma 
at the ampulla of Vater, with extensive lym- 
phatic permeation and regional lymph node 
metastasis. The patient made an uninterrupted 
recovery and left the hospital in excellent 


- condition. Two weeks later he had a sudden 


massive hemorrhage into the abdominal cavity 
and died. At autopsy it was shown that the silk 
ligature on the gastroduodenal artery had cut 
through, causing severe hemorrhage. 

Comment. The gastroduodenal artery pre- 
sents a short thick vessel in its suprapancreatic 
portion. Ligation close to the hepatic artery is 
dangerous and yet we wish to keep as far away 
from the pancreas as possible. We suggest 
suturing the vessel in the future instead of 
employing ligation (Fig. 6.) 

Case 1x. Hospital case No. 11851. B. B., a 
seventy-six year old woman, entered the hos- 
pital on November 10, 1951, with only a few 
weeks’ history of general malaise. Stools were 
foul smelling and she had been jaundiced two 
weeks. At operation on November 13th we 
found a greatly enlarged liver with a compara- 
tively small spleen. The bile ducts were only 
moderately enlarged, 1.e., '4 inch in diameter. 
There was a firm area in the head of the 
pancreas which seemed to be behind and 
slightly to the left of the ampulla. A radical 
total pancreaticoduodenectomy was performed, 
including the gallbladder, common duct and 
spleen and a high gastric resection. The patho- 
logic diagnosis was adenocarcinoma of the head 
of the pancreas of duct origin. A biopsy of the 
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liver was taken and reported as obstructive 
biliary cirrhosis. During convalescence the 
patient made a slow recovery of strength but 
left the hospital in good condition on December 
22nd and has been well since. 

Comment. The liver in most cases has 
suffered severe damage and this has to be taken 
into account in selecting the proper anesthetic 


agents. In this case the anastomosis to the ' 


hepatic duct was difficult. It is much easier to 
perform end-to-end anastomosis in most cases. 

Case x. Hospital case No. 1229. A. S., a 
sixty-nine year old woman, entered the hos- 
pital on January 19, 1952, with a three-month 
history of “heartburn,” poor appetite and 
weight loss of 10 pounds. Ten days prior to 
admission jaundice was first noticed with itch- 
ing of the skin. A total pancreaticoduodenec- 
tomy was performed on February 4th. This 
included the gallbladder, duodenum, spleen and 
two-thirds of the stomach. The pathologic 
diagnosis was adenocarcinoma of the head of 
the pancreas with constriction of the intra- 
pancreatic portion of the common bile duct 
and metastatic carcinoma in a lymph node 
adjacent to the head of the pancreas. The 
patient made an uninterrupted recovery until 
the night of February 29th, when she suffered 
massive hemorrhage from the stomach and 
went into shock. The blood pressure came back 
to normal with blood transfusions but an hour 
later a second severe hemorrhage occurred and 
she promptly died. At autopsy a small erosion 
in the gastric mucosa was all that we could 
find to account for the hemorrhage. 

Comment. In the ten cases reported herein 
we have had two cases of severe gastric hemor- 
rhage. In neither of these cases was there an 
ulcer in the jejunum. We cannot blame it on 
the length of jejunum from the ligament of 
Treitz. In our next case we will make gastric 
acidity tests. Vagotomy has been suggested in 
these cases as an added safeguard against 
gastrojejunal ulceration.”* In the postoperative 
care we have fed our patients choline and pan- 
creatic granules. This patient complained of 
the latter burning and irritating the tongue and 
esophagus. We wonder if they were too harsh 
for the gastric mucosa. Certainly, we shall use 
something else in the future. 


SPREAD OF CANCER 


We owe a great deal of gratitude to the 
splendid work of Whipple,*-4* Brunschwig,® 
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Hunt,” Cattell®® and others in making the 
progress shown to date. We do, however, be- 
lieve that these operations fall very short of 
the necessary requisites. We must enlarge the 
scope of the surgery greatly and also change 
the fundamental principles. Before expressing 
our final opinion, let us first consider the spread 
of cancer in this area. 

Direct extension occurs into the surrounding 
pancreas and into the bowel. Miller et al.” 
showed that in ten of thirteen cases of trans- | 
duodenal resection of ampullar carcinoma there 
was cancer at the periphery of the resected 
area. We conclude that such local resections 
must be discontinued. Common bile duct ex- 
tension occurs more frequently than has been 
thought. Miller states that examination of the 
transected common bile duct revealed that in 
four of twenty-nine cases cancer cells were pres- 
ent. Three showed perineural lymphatic in- 
vasion and the fourth showed malignant cells 
in a lymphatic sinus. This certainly suggests 
that the common duct should be divided at a 
higher level in all cases. We recommend that 
the gallbladder be stripped out of its bed from 
above downward and the common hepatic duct 
be divided above the entrance of the cystic duct. 
This allows the common duct and the gall- 
bladder together with lymph nodes and peri- 
ductal areolar tissues, including nerve fibers, to 
be removed en masse. These are left attached 
to the duodenum and pancreas in continuity. 

The pancreas is permeated with ducts which 
contain cancer cells, and implantations occur 
throughout the gland. (Case 11, Figs. 2 and 3.) 
In a similar manner, lymphatics and lymph 
spaces spread widely through the gland. It 
should be obvious that total pancreatectomy 
is necessary. 

Lymphatic drainage from the pancreatic area 
is extensive. (Fig. 4.) I wish to draw particular 
attention to perineural spread along nerves 
coming down from the celiac plexus. This type 
of spread is very noticeable in this area. We 
know that lymph channels and chains of nodes 
accompany the blood vessels. When Figure 5 
is studied, it must be obvious that if we are to 
encompass the maximum lymph drainage a 
high gastric resection is necessary. It is also 
necessary to remove the spleen. We consider 
the toilet of the posterior abdominal wall 
important. Areolar tissue with lymph nodes 
should be cleansed, particularly along the 
hepatic, celiac and left gastric arteries. 
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Venous spread is particularly apt to occur 
since the portal veins has many tributaries, 
some coming off directly from the pancreas. 
When the surface of the portal veins is invaded 
by cancer, the case has been considered inoper- 
able. However, recently there have been sug- 


LOCATIONS OF LYMPH 
NODES IN PANCREATIC 


creatic juice in the abdomen tends to favor the 
implantation of cancer cells.4* Everything 
should be done to prevent the escape of these 
fluids into the general body cavity during 
operation. This in itself would seem reason 
enough for the performance of total pancrea- 


TRANSECTION POINTS ON 
VEINS 8 ARTERIES 
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lic. 4. Lymphatic drainage is widespread to: (1) great omentum and gastrocolic omentum, (2) mesocolon, (3) 
along both sides of the pancreas out to the (4) hilus of the spleen, (5) lymph nodes along the common bile duct, 
(6) lymph nodes along the hepatic artery, the splenic artery and vein, (7) the left gastric artery, (8) the gastro- 
splenic omentum, (9g) retroperitoneal lymph nodes, (10) along nerves (perineural lymphatics and lymph spaces), 
(11) along the greater and lesser curvatures of the stomach. 


Fic. 5. The arteries of this area are shown as well as the veins: (1) celiac axis, (2) hepatic artery, (3) gastro- 
duodenal, (4) right gastric, (5) pancreaticoduodenal superior, (6) pancreaticoduodenal inferior, (7) right gastro- 
epiploic, (8) superior mesenteric, (g) duodenal, (10) left gastro-epiploic, (11) splenic, (12) left gastric, (13) portal 
vein, (14) splenic vein, (15) superior mesenteric vein, (16) gastro-epiploic vein. Lymphatics course along the 
vessels. To remove these adequately, the stomach should be resected at as high a level as indicated. 


gestions that we might divide the portal vein 
above, the superior mesenteric below, and the 
splenic vein, and leave the intervening vein 
segment still attached to the pancreas in those 
cases in which the vein is infiltrated. I tried 
this on one occasion only. (Case 1, Fig. 1.) 
The spread of cancer cells during surgery is a 
most important matter. Tumors should be 
handled with extreme gentleness. Squeezing or 
massage may force cancer cells out into venous 
or lymphatic channels. Cancer may be spread 
from any of the cut surfaces. Pancreatic ducts 
are often blocked early. The pancreatic juice 
accumulates in the ducts and is often under 
considerable pressure. This fluid often contains 
cancer cells. When the duct is severed, there is 
spillage of the contents into the general ab- 
dominal cavity. The same remarks hold true 
when the bile ducts are transected. There is 
evidence to show that the presence of pan- 


tectomy. Attempted biopsies in cancer cases 
only spread the cancer cells and do not yield 
sufficient information to warrant this risk. 
White** has recovered cancer cells from a 
scalpel used in a radical mastectomy. Surgeons 
should keep this in mind and change gloves and 
instruments more frequently. Every care, 
therefore, should be used to prevent the spread 
of cancer cells during surgery. 


REQUISITES OF SURGERY 


We may now conclude that we have been 
making many serious mistakes and that pres- 
ent day operations are woefully lacking. We 
believe that surgery of the future should have 
the following requisites: (1) Anything short of 
total pancreatectomy is useless. (2) Good anes- 
thesia with the liberal use of blood is manda- 
tory. (3) One-stage procedures. (4) Wide ex- 
posure is the best prophylactic against shock. 
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(5) En bloc operations starting at the periph- 
ery and working toward a given point and 
keeping all tissues in continuity. (6) Wide and 
extensive operation to include: cholecystec- 
tomy and resection of the common duct with 
its lymph nodes and areolar tissue and nerve 
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Fic. 6. The first illustration shows the older method whereby the short thick artery is ligated twice, 
using silk. It must be obvious that this silk ligature could cut through and allow a hemorrhage to 
occur. No. 2A demonstrates that the artery should be cut obliquely. This has a tendency to spread 
the intra-arterial dynamic force over a wider area. It may be noted that instead of ligating the 
artery it should be sutured as illustrated. No. 2B shows a second row of sutures in the artery. No. 2C 
shows that these two rows of sutures approximate a wide area of the arterial wall, giving the best 


possible chance for secure healing. 


fibers all in continuity; a high gastric resection 
to remove the maximum of lymph drainage 
and to guard against gastrojejunal ulcer 
(Cases v and x); the spleen; all the duodenum; 
and the areolar tissue and nodes along the 
hepatic, celiac and left gastric arteries. (7) The 
stomach should be the lowest of the anastomo- 
ses to guard against ascending infection and 
gastrojejunal ulcer. (8) The liberal use of 
vitamin K has materially controlled bleeding 
during and after surgery. We must warn against 
blunt dissection. The smaller tributaries of the 
larger veins should be divided and ligated; 
otherwise, large rents may be torn in the larger 
vessels. (g) The use of silk ligature is essential 
but we believe it is not safe merely to ligate a 
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GASTRO- 
DUODENAL A. 


DUODENAL A. 


large artery as this may cut through and cause 
postoperative hemorrhage (Case vit). We now 
believe that the vessel should be cut at an angle 
(to distribute intra-arterial pressure more 
widely) and should be sewn with an interlock- 
ing stitch. (Fig. 6.) 
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LINE OF EXCISION 
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AUTHOR’S TECHNIC OF TOTAL PANCREATECTOMY 


Figure 7. We use a wide transverse in- 
cision. A description of this was published in a 
previous paper.*4 

Figure 8. The rectus and oblique muscles 
are divided well above the rib cage and are 
then reflected downward. The transversalis and 
peritoneum are divided below the rib margin. 
The eighth and ninth nerves are preserved. 

Figure 9. This illustration shows the excel- 
lent exposure obtained by such an incision. It 
is seldom necessary to use a retractor and we 
believe that this not only makes the surgery 
easier but also minimizes shock. 

Figure 10. The duodenum is mobilized and 
the gastrohepatic omentum is opened, per- 
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mitting careful inspection and palpation of the 
pancreas. The omentum is separated from the 
transverse colon and is left attached to the 
stomach through the gastrocolic omentum. 

Figure 11. The upper leaf of the mesocolon 
is stripped downward, exposing the superior 
mesenteric vein and its tributaries. The supe- 
rior mesenteric vein is dissected from below 
upward. When the pancreas is reached, it is 
carefully elevated off the vein. Small venous 
tributaries are caught and tied. No blunt dis- 
section is performed as such might tear a hole 
in the main vein. In this manner it may be 
definitely determined if the vein is invaded. If 
this were found, the operation could be discon- 
tinued as no important structures had been 
sacrificed to this point. During this dissection 
the gastroepiploic vein is ligated. The right 
gastric artery is now ligated and the gastro- 
hepatic omentum is divided. 

Figure 12. The gallbladder, cystic duct, the 
common duct, lymph nodes and areolar tissues 
are stripped down and left, in continuity, at- 
tached to the pancreas and duodenum. Before 
cutting across the bile duct it is doubly clamped 
and the lower end is ligated to avoid any 
spillage. Dennis and Varco! for some time 
have been removing the gallbladder and com- 
mon duct and anastomosing to the hepatic 
duct. 

Figure 13. Dissection along the upper 
border of the pancreas exposes the hepatic 
artery with the gastroduodenal artery (A). The 
gastroduodenal artery having been divided and 
ligated, the portal vein is seen (B). For details 
of ligation see Figure 6. The pancreas is lifted 
and the portal vein is dissected free from it. The 
splenic vein is now seen and is dissected for 
about one inch (C). 

Figure 14. After ligating the inferior pan- 
creaticoduodenal artery, we carefully divide 
and tie the duodenal branches of the superior 
mesenteric vessels. In this manner the terminal 
end of the duodenum is loosened. The proximal 
end of the jeyunum is now pulled to the right, 
doubly clamped and divided. The uncinate 
process is then brought out from under the 
mesenteric vessels. 

Figure 15. The duodenum and pancreas are 
now separated from the posterior structures 
and are turned over to the left. The splenic and 
left gastric arteries are doubly clamped and 
ligated near their origin. The splenic vein is 
also tied and divided. 


Figure 16. The spleen is now brought up, 
the lateral peritoneum divided and along with 
the tail of the pancreas is separated from the 
posterior structures. The spleen is left attached 
to the stomach by the gastrosplenic omentum. 
The above structures are now turned up over 
the chest en masse. A careful toilet of the 
posterior abdominal wall is now made. Any 
areolar tissue which might contain retro- 
peritoneal lymph nodes is dissected away. 
Similar dissection is carried along the hepatic 
artery to the celiac plexus and up along the 
origin of the left gastric. When this latter 
artery is severed, the distal section, together 
with adjacent lymph nodes, is left attached to 
the portion of the stomach which is to be 
removed. 

Figure 17. The clamped end of the jejunum 
is pulled down through the mesocolon and then 
up over the transverse coion. The end of the 
jejunum is closed. A choledochojejunostomy is 
performed end-to-side. End-to-end anastomo- 
sis may be used also. A liberal loop of the 
jejunum Is now brought up over the colon and 
an anterior Polya-type partial gastrectomy is 
performed. The stomach is cut off above the 
left gastric artery and above where the gastro- 
epiploic artery bends up from the splenic. 
(Fig. 5.) In this way the maximum lymph 
drainage i is removed. A high gastric resection 
is also a safeguard against gastrojejunal ulcer. 
The transverse colon is brought up high under 
the anastomoses and sutured to the posterior 
peritoneum along the lower border of the liver. 
This effectually covers over the raw area from 
which the duodenum and pancreas have been 
removed and prevents postoperative obstruc- 
tion. A Penrose drain is carried from this area 
out through the lateral end of the incision on 
both sides. 

Figure 18. These drawings show the detail 
of formal choledochojejunostomy. Interrupted 
fine silk sutures are used throughout. The 
closed end of the jejunum is tacked up to the 
upper end of the hepatoduodenal ligament to 
prevent tension or pull on the anastomosis. 


REMARKS 


Operative mortality has been steadily re- 
duced until now this is not a predominant 
factor. We have not found that total pan- 
createctomy by our method, has added to the 
operative mortality. The last four patients 
underwent total pancreatectomy and all sur- 
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vived the operation. With better methods of 
diagnosis we hope to operate upon patients 
earlier. We believe that the more extensive 
operation will bring a higher number of perma- 
nent cures. 

Undoubtedly, many will take issue with the 
idea of total pancreatectomy in all cases. 
Dragstedt,'* working on dogs, showed that the 
body could do without the duodenum. Later 
he demonstrated that pancreatectomized dogs 
could live. However, fatty degeneration of the 
liver developed and they did not survive more 
than three years. Fisher'® found that this liver 
degeneration could be prevented by feeding 
raw pancreas. Dragstedt'"* believes that the 
substance which could prevent this lipotropic 
action is an internal secretion possibly formed 
by the alpha cells. He called this substance 
“lipocaic.”” Best et al.** found that the liver 
could be protected by choline and lecithin. 

Brunschwig, working with monkeys, found 
that their livers did not undergo fatty degener- 
ation to the same degree as that of dogs. It is 
believed that human beings have still more 
resistance. There may therefore be a racial 
protection. If, then, we give choline and pan- 
creatic extract following pancreatectomies, 
there is reason to believe that the human being 
can live indefinitely. Gaston’ has reviewed the 
postoperative care and progress of seventeen 
patients who had had pancreatectomies. He 
emphasizes that at first there is a sensitivity to 
insulin so that these cases must be handled 
with extreme care. There is not sufiicient 
evidence to substantiate the thought that this 
sensitivity increases with the lapse of time. It 
can be reasonably assumed that after they be- 
come stabilized their care becomes less difficult. 
Whipple* states that these people will suffer 
some lack of digestion and absorption of food. 
He suggests that this is a relatively minor con- 
sequence and does not preclude operation. 

We do agree that only after following a larger 
number of total pancreatectomies for a longer 
period of time may the problem be satisfacto- 
rily evaluated. The distressing results obtained 
so far in the lesser operation may give us cour- 
age to try a series of total pancreatectomies. 


CONCLUSIONS 


In this article we report our ten most recent 
cases. We are not proud of the results but 
believe it would be advantageous for all to 
learn of our difficulties and complications. A 
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review of the pathology is made, particularly 
with reference to the spread of cancer in this 
area. We conclude that anything less than total 
pancreatectomy is useless. We have also sug- 
gested rules for surgery and finally have de- 
scribed the operation which we are now per- 
forming. No operation can be perfect but we 
believe that this may give us much better 
results in the future than are being obtained by 
the lesser operation. 


SUMMARY 


A brief history, the author’s statistics and 
diagnosis are given. A series of ten cases is 
presented, with a discussion of the complica- 
tions and the lessons that may be learned. The 
spread of cancer in the pancreatic area has been 
discussed and the requisites of pancreatic 
surgery outlined. The surgical technic of total 
pancreatectomy as performed by the author is 
described and is illustrated in detail. Postoper- 
ative physiology has been discussed and con- 
clusions drawn from this critical survey. 
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Complete Urinary Retention in the 


Female 
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ComPLETE retention of urine has been so com- 
monly associated with the male that its occur- 
rence and significance in the female have not 
been fully realized. Although in common prac- 
tice its incidence is admittedly infrequent, an 
analysis of the literature and our own recent 
experience reveal that it is not a rare and 
unusual finding. It is the purpose of this 
paper to review the subject of complete urinary 
retention in females and to present cases 
illustrative of a wide variety of etiologic factors. 
A classification based on etiology seems most 
valuable in determining potential types of re- 
tention in women, and we have modified a 
table presented by Everett.' Following each 
of the major headings are examples, some quite 
common but others only rarely observed. 


CLASSIFICATION 


(1) Intrinsic Obstructive Factor: 
Contractures of the vesical neck, muscular 
and glandular hyperplasia of the vesical neck, 
inflammatory processes at the bladder neck, 
the female prostate in masculinizing tumors, 
urethral stenosis and stricture, periurethral 
abscess, vesical calculus, tumors of the blad- 
der and urethra, blood clots occluding the 
vesical neck, congenital valves, prolapsed 
mucosa of trigone, large urethral diverticula. 

(2) Extrinsic Obstructive Factor: 
(All of these produce pressure and angula- 
tion of the urethra and bladder neck from 
without.) Incarcerated uterus in pregnancy, 
pelvic abscess, myomas (particularly the sub- 
mucous variety protruding into the vagina), 
hematocolpos due to imperforate hymen, 
hydrometrocolpos, endometriosis, appendi- 
ceal abscess, adnexal tumors, massive fecal 
impaction. 

(3) Psychogenic and Neurogenic Factor: 
Tabes dorsalis, paraplegia, myelodysplasia, 
multiple sclerosis, cord tumor, diabetes, 
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hysteria, banthine and other related drugs, 

postoperative abdominoperineal resection. 
(4) Perineal Relaxing Factor: 

(These act by producing marked angulation 

and distortion of the urethra.) Large cysto- 

cele, procidentia, postoperative abdomino- 

perineal resection. 


The foregoing tabulation permits one to 
understand more easily the pathogenesis of 
female retention of urine. It would be unusual 
in either hospital or private practice to observe 
all or even many of these varieties. We have, 
however, studied this subject because within 
the past three years seventeen examples of this 
entity, caused by a representative group of 
lesions, have been observed by us. 


CASE REPORTS 
The Intrinsic Obstructive Factor 


Case. M.G., age eighty-six, was admitted 
with severe suprapubic pain and complete in- 
ability to void for twenty-four hours. A similar 
episode had occurred five years previously and 
had responded well to a single catheterization. 
The bladder was palpable above the umbilicus 
and contained 1,800 cc. of urine. Except for the 
picture of an aged and distressed female, other 
physical findings were within normal limits. 
Cystoscopy revealed a typically fibrotic ob- 
structive lesion of the bladder neck. Blood 
urea nitrogen and intravenous urograms were 
normal. A transurethral bladder neck resection 
was performed and an immediate excellent 
result was obtained. Histologic section showed 
fibrosis with chronic inflammatory change. 

Case u. M. M., age fifty, was admitted six 
weeks following a suprapubic vesicolithotomy 
and left nephrolithotomy. Complaint was in- 
ability to void and sudden recurrence of a 
suprapubic urinary fistula. She was otherwise 
well with normal blood chemistry and blood 
count. Endoscopy revealed a slightly trabecu- 
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lated bladder and a normal bladder neck. 
Waterway was excellent. After prolonged 
urethral catheter drainage the fistula closed 
but upon catheter removal residual urines 
averaged 500 cc. After several days acute re- 
tention recurred and the suprapubic tract 
reopened. Cystometry revealed an atonic blad- 
der and a trial on furmethide® was ineffectual. 
Finally, in spite of a normal-appearing bladder 
neck, resection was performed transurethrally, 
removing a very small amount of tissue. 
Following this procedure the fistula closed, the 
patient voided well and residual urine determi- 
nations were normal. 

Case 11. M. B., age sixty, came to the 
hospital with a history of severe dysuria. On 
admission she could void only a few drops with 
great difficulty. Catheterization revealed a re- 
tention of over 1,000 cc. of turbid urine. 
Endoscopic study showed very severe cystitis 
with multiple minute vesical calculi which 
could be washed out. The bladder neck was 
essentially normal. Retrograde pyelograms 
demonstrated advanced bilateral hydrone- 
phrosis with hydroureter and a cystogram 
revealed bilateral ureteral reflux. The urea 
nitrogen was 50 mg. per cent. Neurologic 
examination was negative. Because of the 
patient’s extremely poor general condition 
cystostomy was delayed and she was main- 
tained on catheter drainage, intravenous fluids 
and antibiotic therapy. In spite of this regimen 
she finally became azotemic and comatose. 
Cystostomy was no longer feasible. Coma 
deepened and the patient died. 

In retrospect, it is believed that immediate 
cystostomy prior to investigation and in spite 
of her poor general condition might well have 
provided better drainage and a more advan- 
tageous eventual result. Permission for autopsy 
was not obtained. 

Case iv. D. C., age fifty, was admitted 
with complete inability to void. She had noted 
urgency for several years and grossly bloody 
urine for one week. The bladder was palpable 
at the umbilicus. Initial attempts at catheteri- 
zation were unsuccessful. A granular polypoid 
meatal lesion was encountered which narrowed 
the external meatus to pinpoint size. Finally, 
using a filiform whip and follower, the bladder 
was emptied of 1,000 cc. of turbid urine. The 
urethra was gradually dilated and within a 
week the patient tolerated continuous Foley 
catheter drainage without difficulty. Cystos- 
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copy revealed a granular, reddened, redundant 
lesion involving the entire urethra but most 
marked at the external meatus. Histologic 
sections taken by biopsy on several occasions 
showed an inflammatory reaction. The bladder, 
upper tracts and blood chemistry were normal. 
Eventually the patient could be dilated with 
ease using an F. 26 metal sound. She was dis- 
charged well. 

Comments. Case 1 represents a typical con- 
tracture of the bladder neck as is so often de- 
scribed in the literature. Simple resection pro- 
vided a cure. In case 11 cystoscopic findings did 
not suggest an obstructive lesion but empiric 
resection achieved a good result. Although 
etiology is uncertain, we believe Case 111 repre- 
sents an intrinsic bladder neck obstructive 
factor and that resection, if performed early 
in the course of the disease, might have altered 
the course of events. The fourth case represents 
a less frequently observed lesion causing acute 
retention. The exact pathogenesis is uncertain, 
but we are at least dealing with an inflamma- 
tory intraurethral lesion with resulting second- 
ary stenosis and stricture. 

The etiologies of partial and complete reten- 
tion of urine in women are similar. There is 
little doubt, however, that the most frequent 
cause of both types is an intrinsic obstructing 
lesion of the vesical neck. For many years this 
was considered to be primarily a male disease 
and it was not until 1921 that Caulk? reported 
on the significance of bladder neck obstruction 
in females. Since then numerous reports have 
concerned themselves with this problem and 
there is still considerable uncertainty as to the 
exact pathologic disease. The female urethra 
has been carefully studied for evidence of 
glandular tissue resembling the male prostate. 
Johnson* obtained data tending to prove that 
the entire homologue of the prostate was evi- 
dent in the female urethra. Later Folsom** 
and Young® stressed the occurrence of pro- 
static type tissues in the female. Deter et al.’ 
found periurethral glands in 92 per cent of 100 
female urethras which they studied and con- 
cluded that these were homologues of the male 
prostate. 

Contrary to these opinions, we note that 
Foley® favored an inflammatory process not 
related to a glandular type of tissue. Nesbit,® 
Winsbury-White” and Thompson" also have 
reviewed the subject and stress the presence of 
inflammatory change with fibrosis. They do 
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not confirm the presence of glandular elements. 
Cabot and Shoemaker! in fifty-nine post- 
mortem studies found no glandular structures. 
Baurys'® remarked that the etiology was ob- 
scure but that it is a fibrotic lesion probably 
related to an inflammatory process. Ritter and 
Shifrin'* confirm this with their report. A very 
careful study in the newborn female was com- 
pleted by Beneventi," and he decided that in 
less than 10 per cent there is a rudimentary 
female prostatic structure which might, at a 
later date, hypertrophy and cause obstructive 
symptoms. Engels"® believed that several small 
glands, similar to the glands of Albarran, could 
harbor infection and undergo hypertrophy. 
Emmett et al.” in 1950 emphasized that these 
bladder neck lesions are more common than 
supposed, that glandular hyperplasia does not 
seem to be an important factor and that when 
glands are observed they are in reality the sub- 
trigonal glands of Albarran. 

In evaluating these data one finds, therefore, 
many theories as to etiology, with conflicting 
statements as to pathologic findings but a 
uniform opinion as to therapy. Electroresection 
of the bladder neck is effectual. In all cases 
symptoms are similar to those seen in the male. 
Endoscopically there is usually some evidence 
of thickening and elevation of the floor of the 
bladder neck. At times there will be retention 
where endoscopy shows no abnormality and 
yet where resection affords relief of symptoms. 
In the great majority secondary muscular 
hypertrophy of the bladder will be found, with 
trabeculations and cellules. Histologic section 
obtained from the resected bladder necks 
usually show fibrosis with inflammatory change 
rather than glandular hyperplasia, although 
the latter has been championed by some 
authors. 

Among the other intrinsic lesions is the rare 
finding of a redundant flap of tissue originating 
at the distal trigone and blocking the vesical 
neck in ball-valve fashion. Chute" presented 
such a case with cure by excision of the re- 
dundant mucosa. Several years later Neff" 
reported two additional examples, treated 
similarly, with excellent results. 


The Extrinsic Obstructive Factor 


Casev. W.G., age sixty-five, was admitted 
with a complete inability to void and severe 
pain suprapubically. The bladder could be 
palpated at the umbilicus. Catheterization re- 
lieved the distress but was accomplished with 
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difficulty due to a very tight urethral lumen. 
Except for the finding of a very large solid 
fecal impaction, all other findings were nega- 
tive. The impaction was manually removed and 
the patient then voided with ease and emptied 
her bladder normally. Endoscopic study and 
excretory urography were negative. Neurologic 
examination was normal. She was discharged 
free of urinary complaints. 

Case vi. M.S., age seventy, was admitted 
with a complete inability to void. She had been 
catheterized at home one day prior to admis- 
sion for the same complaint. The bladder con- 
tained 700 cc. of urine. Vaginal examination 
revealed a large impacted pelvic mass the size 
of a ten-week gestation. The mass was fixed, 
firm and could not be disengaged from the 
pelvis. Cystoscopy revealed a marked extrinsic 
pressure defect of the entire urethra and blad- 
der floor. Renal function was good. The patient 
was referred to the Gynecological Service where 
exploratory laparotomy revealed a large im- 
pacted fibromyoma. Hysterectomy was per- 
formed and recovery was uneventful. Follow-up 
examination revealed complete elimination of 
urinary complaints. 

Case vi. M. O., age forty-three, was ad- 
mitted with a history of complete retention of 
urine of forty-eight hours’ duration. The uterus 
was enlarged and fixed within the cul-de-sac. 
A cystourethrogram revealed marked pressure 
and angulation along the floor of the bladder 
and particularly at the vesicourethral junction. 
At cystoscopy the bladder showed evidence of 
marked posterior and inferior extrinsic pres- 
sure. Upper tracts were normal, as were the 
blood studies. An exploratory laparotomy per- 
formed on the Gynecological Service revealed a 
large intramural fibroid occupying the entire 
corpora of the uterus. Hysterectomy relieved 
her urinary symptoms. 

Case vil. L. B., age fifty-four, had a six- 
hour history of inability to void. Urinary 
difficulties had increased over a two-week 
period. The bladder was above the umbilicus. 
Vaginal examination revealed a uterus the 
size of a six-month gestation causing marked 
vaginal wall compression. Intrinsically, the 
bladder and bladder neck were normal. Hyster- 
ectomy revealed an enormous submucous 
fibroid. The patient has been free of urinary 
complaints since surgery. 

Case 1x. E. C., age thirty, was seen in the 
emergency room in severe distress and com- 
pletely unable to urinate for twelve hours. 
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She was in the latter part of the third month 
of her fourth pregnancy. In previous preg- 
nancies there were no noted urinary difficulties. 
The bladder contained 1,200 cc. of clear urine. 
Pelvic examination revealed a gravid uterus, 
retroverted and lying firmly in the true pelvis. 
On manipulation it proved to be incarcerated. 
She was referred to the Prenatal Clinic for 
further study. 

Comments. In all of these cases some ex- 
trinsic lesion, by producing sufficient pressure 
and angulation of the urethra or bladder, par- 
ticularly at the bladder neck, creates obstruc- 
tion to the waterway. We have not encoun- 
tered in the literature an example of complete 
retention of urine secondary to fecal impaction 
as noted in Case v. In the aged with urinary 
complaints one should think of the possibility 
of pressure by such a fecal impaction. 

Cases vi, vil and vi all demonstrate com- 
plete retention due to fibromyomas large 
enough and firm enough to create extensive 
urethral compression or distortion. Procar and 
Baques” have reported acute retention due to 
a twisted myomatous uterus. The submucous 
type of fibroid, particularly when it protrudes 
into the vagina, is most prone to cause urethral 
obstruction. 

Case 1x coincides with many presented in the 
literature. Urinary difficulty as a result of the 
pregnant uterus is a much less rare cause than 
previously supposed. The uterus is always 
retroverted and retroflexed and becomes lodged 
within the true pelvis. The late first trimester 
is the most frequent time for such development. 
Smellie?! and Crabtree?*? have both demon- 
strated the pathogenesis of this syndrome. 
Burdon et al.,?* Seidner et al.24 and Spring and 
Hymes” have added examples of this compli- 
cation. The effects of pregnancy on the bladder 
itself long remained neglected, yet the bladder 
does undergo changes somewhat similar to 
those seen in the ureters. Langworthy and 
Brack” demonstrated that progesterone caused 
an increase in vesical capacity and loss of 
vesical tone in the rabbit. In the human, 
Muellner” proved the occurrence of increased 
vesical capacity in the latter part of the first 
trimester. In the main, however, it is the 
mechanical pressure of the cervix of the retro- 
verted incarcerated pregnant uterus which 
interrupts urinary flow. Once wedged between 
the pubis and sacrum, the growing and expand- 
ing uterus causes a constantly increasing degree 
of extrinsic pressure until complete obstruction 
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intervenes. The treatment is simple and con- 
sists of vesical decompression followed by 
manual replacement of the uterus. 

Among the rare but reported causes of acute 
retention in females on the basis of extrinsic 
pressure are hematocolpos and hydrometro- 
colpos. Snodgrass* and Lazarus?’ reported on 
cases of hematocolpometra. In all three pa- 
tients there was an imperforate hymen. With 
the onset of menstruation hematocolpos de- 
velops and as a late result the cervix dilates 
and the uterus fills with blood resulting in a 
hematocolpometra. The rectal examination is 
classical and reveals a large, doughy, fluctuat- 
ing mass in the vagina and cul-de-sac. Urethral 
occlusion results from direct pressure and also 
from urethral angulation because of forward 
pressure of the uterus on the posterior wall 
of the bladder. Treatment involves excision 
of the hymen. Lide and Coker*® have reported 
on congenital hydrometrocolpos which occurs 
usually in infancy or in early childhood. Two 
factors are responsible, namely, a congenital 
obstruction in the lower vagina and hypersecre- 
tion above the point of obstruction. The 
enormous cystic dilatation of the vagina and 
uterus can be relieved by incision of the im- 
perforate vaginal septum. Both of these factors 
are rare but should be considered when reten- 
tion occurs in the female infant or adolescent. 
We have had no personal experience with the 
problem. 


The Neurogenic and Psychogenic Factor 


Case x. E. S., age twenty-eight, was first 
seen with a history of low back pain of one 
week’s duration. Four months previously she 
had fallen and since then had noted difficulty 
in voiding. Frequency and dysuria were pres- 
ent. A complete workup including neurologic 
study was negative. Residual urines averaged 
750 cc. On furmethide therapy the patient 
responded well but after four months she ex- 
perienced repeated episodes of acute retention 
of urine. Cystometric study showed an atonic 
bladder. After six months of study and numer- 
ous therapeutic trials she was referred to a 
psychiatrist. Following psychotherapy symp- 
toms began to subside and residual urines 
gradually decreased. Final impression was one 
of recurring and, at times, complete retention 
on a hysterical basis. 

Case x1. C. F., age forty-eight, was ad- 
mitted to the General Surgical Service with 
severe abdominal pain. History revealed that 
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she had been vomiting and that neither stool 
nor flatus had been passed for twenty-four 
hours. There was a large, firm, tender midline 
mass. The abdomen was rigid and tender in all 
quadrants. Temperature was 102°F. The orig- 
inal impression was that of an acute condition 
of the abdomen. This mass, however, was a 
bladder containing 1,800 cc. of clear urine. Once 
emptied, all complaints disappeared and on 
catheter drainage the patient recovered rapidly. 
She was then transferred to the Urologic 
Service. Cystoscopy revealed a trabeculated 
bladder. Urea nitrogen was 11 mg. per cent. 
Upper tracts were normal. A neurologic exami- 
nation revealed evidence of posterior column 
and lateral tract disease, and a diagnosis of 
posterior lateral sclerosis was made. Pernicious 
anemia studies were negative. Cystometry 
showed a hypertonic bladder. She improved 
greatly on syntropan,® with a reduction of 
residual urine volume to 50 cc. She was dis- 
charged with urologic symptoms markedly 
improved. 


Case xu. I. W., age forty-two, had com- 


plete colon resection including the rectum for 


multiple polyposis with carcinomatous degen- 
eration. Following surgery she was completely 
unable to void. After several days of catheter 
drainage she was given a trial without a 
catheter and again acute retention of urine 
developed. Prostigmin was of no help. She was 
maintained for several weeks on intermittent 
catheterization. Eight weeks following surgery 
she was admitted for further study. The upper 
tracts were normal. Cystometric readings 
showed an autonomous hypertonic bladder 
with a 350 cc. capacity. Cystogram showed 
trabeculations with no funneling and no reflux. 
Endoscopy showed a small capacity, trabecu- 
lated bladder. The internal sphincter appeared 
thickened and spastic. A moderate bas-fond 
was noted. Syntropan and ephedrine helped 
the patient to void but residual urines remained 
above 400 cc. Two transurethral resections were 
performed one week apart and she then voided 
normally with a residual of 20 cc. 

Case xin. S. M., age forty-five, was ad- 
mitted with left lower quadrant pain and in- 
ability to void. The bladder was palpable at 
the umbilicus. Blood and urine studies dis- 
closed severe diabetes with acetonuria. Neuro- 
logic examination showed a positive Romberg 
with absent patellar and Achilles tendon 
reflexes. Position sense was disturbed in both 
lower extremities. Neurologic impression was 
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posterior column disease. There was no per- 
nicious anemia. Intravenous urography demon- 
strated no defects but concentration was poor. 
Cystourethrogram showed an early funnel 
urethra. Cystometry indicated a hypertonic 
autonomous bladder. The final impression was 
diabetic neuropathy with bladder involvement. 

Casexiv. R.E., age fifty-six, was admitted 
one month after a second cerebrovascular acci- 
dent. The first episode had occurred four years 
previously. Urinary difficulties had been severe 
for one month and a catheter was in place upon 
admission. The catheter was removed and the 
patient was unable to void. Repeated trials 
without a catheter found her in recurrent com- 
plete retention on each occasion. Cystometric 
reading was reported as a hypotonic bladder. 
After three days of furmethide therapy the 
catheter was again removed and she voided 
well. Residual urines gradually diminished to 
normal. Furmethide therapy was discontinued 
after several weeks. 

Case xv. V.A., age thirty-five, had a his- 
tory of numerous and diffuse complaints involv- 
ing many systems. No organic basis for these 
had been noted. Upon admission she com- 
plained of abdominal pain, pain in the neck and 
vomiting. While in the hospital acute urinary 
retention suddenly developed. Neurologic ex- 
amination was negative. Urologic study was 
normal except for the finding of a hypotonic 
bladder. A psychiatrist considered this to be a 
case of hysteria. She remained in retention until 
furmethide therapy was instituted. She then 
improved and was finally discharged voiding 
nearly normally. 

Case xvi. C. S., age forty-two, had a long 
history of duodenal ulcer. She was seen at home 
with sudden complete urinary retention which 
occurred one day following the onset of 
banthine® therapy. The bladder contained 
1,400 cc. of clear urine. The drug was elimi- 
nated and she became free of urinary com- 
plaints. A urologic study was normal. Several 
weeks later a second trial of banthine in smaller 
doses again produced retention of urine. 

Comments. This group of psychogenic and 
neurogenic disorders as causes of complete re- 
tention of urine is a large one and not fully 
understood. It is beyond the scope of this paper 
to attempt to analyze thoroughly all the factors 
involved. There is little doubt that multiple 
minor urinary complaints are often observed 
on a functional basis. Rarely, complete reten- 
tion as noted in two of our cases can and does 
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occur in true hysterias. In these patients the 
bladder is most frequently described as atonic 
and a parasympathomimetic drug may be of 
value. The response to psychotherapy is often 
impressive. 

According to Straub et al.*! alteration in 
bladder function may occur and may be the 
only symptomatic evidence of an emotional dis- 
turbance. During the last war acute urinary 
retention was seen at times in soldiers subjected 
to the stress of combat. These patients when 
studied often improved completely following 
pentothal® narcosis. By studying twenty-six 
patients they determined that there was a very 
definite correlation between urinary dysfunc- 
tion and the emotional status. They believe 
finally that such psychosomatic phenomena 
must be considered as a potential cause of 
bladder disturbance in the absence of positive 
organic findings. 

In many of the neurogenic lesions the bladder 
is also hypotonic or atonic, although in Cases 
x1 and xu a hypertonic bladder was noted. 
This has not been an unusual finding in our 
experience. 

Case xvi demonstrating retention following 
banthine therapy presents a problem now 
fairly well known to both the internist and the 
urologist. The drug exerts a depressant effect 
on the detrusor muscle by blocking parasympa- 
thetic action. Recently there have been reports 
on its effects on the bladder by Lapides and 
Dodson,*? and Keizur and Hodges.** In suffi- 
ciently large doses complete urinary retention 
may easily result. 

Case x11 brings up a topic about which much 
has been written and about which there is still 
considerable disparity of opinion. Abnormali- 
ties of urinary function are a fairly common 
sequela of operations for removal of cancer of 
the lower bowel. Reports on the frequency of 
this complication vary anywhere from 10 to 
100 per cent. The cause of urinary retention 
following abdominoperineal resection is not 
clear. Campbell and Gislason** have reviewed 
this subject thoroughly. McCrae* has postu- 
lated that such retention is of neurogenic 
origin resulting from trauma to the pelvic 
plexus. He believed that there is a surgical 
parasympathetic denervation resulting in loss 
of detrusor action. However, Coller and East- 
man* and Marshall* have concluded that there 
was no evidence of loss of neural function after 
a study of such a group of patients. It is the 
belief of Emmett,** Marshall*” and Ewert* 
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that the most important factor in these cases 
is the loss of perineal support. However, cysto- 
urethrography and cystoscopy fail to show 
typical similar findings in all instances and in 
addition some do and others do not respond 
well to endoscopic resection. In view of these 
discrepancies, Campbell and Gislason** have 
been impressed by the presence of bladder 
fixation and they have mentioned traumatic 
pericystitis as the cause of the inability of the 
detrusor to function. Treatment is variable and 
consists of catheterization, tidal drainage, 
transurethral resection and vesical suspension. 


The Perineal Relaxing Factor 


Case xvu. R. S., age sixty-five, was ad- 
mitted with a complaint of long-standing 
urinary difficulty. Upon examination she could 
not void more than a few drops of urine, and 
600 cc. of urine were obtained on catheteri- 
zation. Urea nitrogen and urography were 
normal. Vaginal examination revealed a large, 
third degree cystocele. Cystoscopy disclosed a 
trabeculated bladder with a large bas-fond. 
Following the introduction of a supporting 
pessary the patient improved greatly. 

Comments. This case is an example of a 
perineal relaxing lesion (large cystocele) which 
is caused by sharp angulation of the bladder 
neck resulting in complete obstruction. If one 
agrees with the Emmett and Marshall theory 
concerning the etiology of retention following 
abdominoperineal resection, that group should 
be included here. Hutchins” has discussed the 
importance of the relationship of the pelvic 
floor to the base of the bladder. He believes 
that it is a change in the urethrovesical angle 
which contributes to urinary difficulty in these 
postoperative states and in females with large 
cystoceles. 


CONCLUSIONS 


It is obvious that retention of urine in 
females, particularly the partial variety but 
also the complete, is not a singular finding. It is 
our impression that routine catheterization of 
the female, if instituted as a standard pro- 
cedure in genitourinary investigations, would 
disclose an even greater number of such in- 
stances. Our cases have demonstrated a wide 
variety of etiologic agents such as contractures 
of the bladder neck, urethral inflammatory 
lesion with stenosis, fibromyomas, pregnancy, 
fecal impaction, hysteria, cerebrovascular acci- 
cent, diabetic neuropathy, posterior lateral 
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sclerosis, banthine, cystocele and postoperative 
abdominoperineal resection. Important issues 
concerning some of these have been discussed. 
Of particular interest is the fact that all of 
these seventeen women were at least at one 
time in complete urinary retention. 


SUMMARY 


Seventeen cases of complete urinary reten- 
tion in the female, demonstrating various etio- 
logic factors, have been documented. A classifi- 
cation based on etiology has been formulated. 
Important features of the various types of 
cases have been discussed. 
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Lower Nephron Nephrosis 
(Ischemuric Nephrosis) 


WITH SPECIAL REFERENCE TO HEMORRHAGIC DIATHESIS FOLLOWING 


INCOMPATIBLE BLOOD TRANSFUSION REACTION 


Lr. Cot. Ropert M. Harpaway, 11, M.c., Diplomate, American Board of Surgery, 


Capt. DonaLtp McKay, M.c., Diplomate, American Board of Pathology, 


From the U. S. Army Hospital, Fort Belvoir, Va. 


Lower nephron nephrosis (ischemuric nephro- 
sis is probably a better name) occurs most 
commonly in military personnel as a complica- 
tion of (1) shock or (2) a blood transfusion reac- 
tion. The majority of such patients are young 
and a have a long life expectancy if the present 
illness is not fatal. If properly treated most 
patients will recover. 


CASE REPORTS 


Case 1. A twenty-four year old soldier had 
a transplantation of the insertion of the sub- 
scapularis muscle for recurrent dislocation of 
his shoulder on August 8, 1952. During the 
operation he was inadvertently given 1,000 cc. 
of type A blood, the patient being type O. This 
was due to mismatching. No clinical reaction 
occurred, as the patient was under anesthesia. 
However, the first urine specimen was filled 
with hemoglobin, the blood serum was colored 
with free hemoglobin and it was evident that a 
hemolytic reaction had occurred. Urinary out- 
put, fluid intake and serum potassium are 
shown in Figure 1. During the phase of diuresis 
the non-protein nitrogen continued to climb 
even though the urinary output had increased 
tremendously. However, the blood potassium 
which had been accumulating dropped pre- 
cipitously shortly after diuresis had started. A 
hemorrhagic tendency manifested itself by 
ecchymosis about the wound and bleeding 
from the nose and rectum. Blood studies 
revealed a prolonged prothrombin time. Fi- 
brinolysin studies were not done. By the 
fifteenth day recovery was well underway. The 


AND Capt. James H. Wiis, M.c., Fort Belvoir, Virginia 


wound healed well and the patient has ob- 
tained a good result from his muscle transplant. 

Case. A thirty-one year old white woman 
was admitted to this hospital on July 3, 1950, 
with right flank pain, weakness, chills and 
fever. She had already undergone an appendec- 
tomy and right oophorectomy at another 
hospital for right flank pain, without benefit. 
She was anemic and required several trans- 
fusions to bring her blood to normal level. 
Studies showed severe nephroptosis with kink- 
ing of the ureter on the right. Pus was obtained 
from the right kidney. A right nephropexy was 
performed on July 14, 1950. During the opera- 
tion the patient inadvertently received 500 cc. 
of type A blood, the patient being type O. 
This was due to mislabeling. No clinical reac- 
tion was noted because the patient was under 
anesthesia. However, the first postoperative 
urine specimen was full of hemoglobin and the 
blood serum was also markedly colored with 
free hemoglobin. A hemorrhagic tendency de- 
veloped which was manifested by bleeding from 
the nose, mouth and rectum. Blood studies 
revealed a prolonged prothrombin time. Fi- 
brinolysin studies were not done. Oliguria 
varying from 10 to 60 cc. of urine a day per- 
sisted for eight days. Fluids given consisted 
mainly of 10 and 15 per cent glucose to permit 
intake of as many calories as possible. Recovery 
was nearly complete by the sixteenth day. The 
patient recovered completely and has been 
symptom-free since. Complete kidney work-up 
one year later revealed normal kidney function 
and intravenous pyelogram. 

Case ui. A twenty-one year old soldier 
sustained a severe compound comminuted frac- 
ture of the left femur and acetabulum in Korea 
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on April 3, 1952. The wound produced severe 
shock. Infection and osteomyelitis developed. 
After one of eleven transfusions a pyrogenic 
and hemolytic transfusion reaction occurred. 
This was complicated by severe bleeding from 
the wound and oliguria with a urine volume of 
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the wound. The wound bled relentlessly in 
spite of the use of thrombin, pressure dressing, 
fibrin and other measures, and the patient was 
in shock for several hours. Fibrinogen was not 
available at the time. He received 8,000 cc. of 
bank blood and 3,000 cc. of fresh blood in 
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Fic. 1. Case 1. Fluid balance and blood chemistry. 


about 200 cc. a day. The patient improved and 
was returned to the United States and to the 
U.S. Army Hospital, Fort Belvoir, Virginia, on 
June 26, 1952. On arrival he was very toxic 
and had a septic temperature. Several hundred 
cubic centimeters of pus were evacuated from 
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twenty-four hours. He apparently had a hemo- 
lytic reaction to one or more of these trans- 
fusions, as both urine and serum became 
colored with free hemoglobin and urine output 
decreased to about 200 cc. a day. The severe 
infection was due to hemolytic staphylococcus 
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aureus resistant to all antibiotics except 
chloramphenicol which was given. Blood 
studies showed a prothrombin time which was 
as low as 40 per cent of normal and which did 
not improve with either parenteral vitamin K 
or vitamin K oxide. The blood clot liquefied 
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Fic. 2. Case 11. Urine output. 


both on the dressing and on incubation indicat- 
ing presence of fibrinolysins. The patient con- 
tinued to bleed, went steadily downhill and 
died on July 17, 1952, six days after the second 
transfusion reaction and period of shock. The 
urine output for the two days before death had 
risen to 800 cc. for twenty-four hours (Fig. 2) 
but the non-protein nitrogen had steadily risen 
to 245 mg. per cent. Autopsy showed lower 
nephron nephrosis with regeneration beginning 
in many of the tubules. (Fig. 3.) Using the 
polaroid lens many leucine and tyrosine crys- 
tals could be seen. These are frequently associ- 
ated with liver damage. There was pronounced 
hepatocellular necrosis of the liver irregularly 
distributed and confined primarily to central 
and mid-zones of the hepatic lobules. There was 
congestion of the sinuses and hemosiderin 
deposition in Kupffer cells, fatty degeneration 
of surrounding hepatic cells and numerous bile 
casts in canaliculi. A diagnosis of toxic hepa- 
titis was made. It was thought that infectious 
hepatitis could not be ruled out but was un- 
likely as almost no inflammation was present. 

Case iv. A twenty-eight year old white 
multipara was admitted at term in labor fol- 
lowing an uneventful antepartum course. She 
was type O, Rh positive and had had a hemo- 
globin of 13 gm. in her second month of preg- 
nancy. Serology was negative. General physical 
status in labor was good and blood pressure was 
120/60. There was no evidence of toxemia or 
other abnormality. She was delivered after an 
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necrosis of tubules with regeneration. Note flattened 
epithelium of regenerating tubules in the lumen of 
which are necrotic masses of old tubule cells. 


eight-hour satisfactory labor of a 9 pound, 5 
ounce infant by low forceps under pontocaine 
saddle block anesthesia. Because of marked 
perineal relaxation from prior parturition no 
episiotomy was performed and only a small 
one-degree laceration was sustained. This was 
repaired with complete hemostasis. Although 
the uterine blood loss was estimated at only 
about 140 cc., the uterine cavity was manually 
explored at the time because of its tendency to 
relax. No lacerations or retained fragments 
were encountered. During the day the patient 
passed several clots and the uterus felt slightly 
relaxed. She was given ergotrate, 400 gr., 
intravenously, typed and crossmatched. The 
patient passed several more clots during the 
ensuing night; and since the hemoglobin was 
7.3 gm. with 3.01 million red blood cells, a 
transfusion was given the next day. Aside from 
a sense of apprehension on the part of the 
patient, there was no untoward symptoms until 
about 300 cc. had been given when she had a 
slight chill and shortly vomited undigested food 
and blood. The transfusion was discontinued. 
An immediate catheterized urine specimen 
showed hemolyzed blood. Within forty-five 
minutes she began to bleed from her gums, 
gastrointestinal tract (as indicated by coffee 
ground vomitus), uterus and kidneys (both 
free hemoglobin and red cells were found in the 
urine). A generalized hemorrhagic diathesis 
was recognized. A bleeding time of forty min- 
utes with complete failure to clot was found. A 
diagnosis of transfusion reaction was confirmed 
by the identification of the administered pint 


Fic. 3. Section of kidney from Case 11 showing 
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1 IV Vv 
Fic. 4. Photograph of coagulation tests. Tube 1: Patient’s blood drawn four hours after 
reaction showing no clotting (after two days) and hemoglobin in the plasma. Quantita- 
tive tests revealed no fibrinogen in this blood. Tube 11: Mixture of normal blood and 
patient’s blood drawn four hours after reaction. Clotting time of normal blood was four 
minutes, Clotting time of mixture was also four minutes. This tube was subsequently 
incubated for forty-eight hours with some dissolution of the clot due to fibrinolytic 
activity. Tube 11: Patient’s blood drawn eleven days after reaction. Fibrinolytic activity 
is evidenced by the sediment of red cells in the bottom of the tube. Clot retraction is poor 
because platelets are still low. Serum is free of hemoglobin. Tubes 1v and v: Blood clots 
from Lee-White coagulation time test. Blood was drawn two hours after the first 4.2 gm. 
of fibrinogen were administered. Tube tv clotted in eighteen minutes and Tube v in one 
hour. Because the clotting time was prolonged, the red cells had a chance to settle before 
the clot formed. The entire contents of Tube v are clotted even though this is not evident 


in the photograph. 


of type A blood. The immediate cause of the 
hemorrhagic diathesis was found to be afibrino- 
genemia as shown by complete lack of fibrino- 
gen in the patient’s blood with presence of 
fibrinolysins. Blood drawn from the patient at 
this time was observed for two days and failed 
to clot in that period of time. When normal 
fresh blood with a clotting time of four minutes 
was added to the patient’s blood, the clotting 
time of the mixture was four minutes. This clot 
of combined blood was allowed to stand for 
forty-eight hours in the 37°c. incubator. In 
the first twenty-four hours a moderate but by 
no means complete dissolution of the clot took 
place. Samples of the patient’s blood taken at 
four hours after the transfusion reaction, six- 
teen hours, the second day and the eleventh 
day all showed active fibrinolytic activity 
when the plasma dilution technic was em- 
ployed. (Fig. 4.) 

Irradiated blood fibrinogen (4.2 gm.), ob- 
tained from The Regional Red Cross Blood 
Center, was given’ within six hours of the reac- 
tion with dramatic decrease in all hemorrhagic 


tendencies. Since the bleeding time was five 
minutes and clotting time one hour, two hours 
after the initial fibrinogen administration an- 
other 4.2 gm. were given. Within eighteen hours 
the bleeding time was two minutes, thirty 
seconds and clotting time eleven minutes, six- 
teen seconds. The prothrombin time was 25 per 
cent of normal and the platelets had risen from 
a low of 18,400 before fibrinogen administration 
to 70,000. Table 1 graphically illustrates the 
course of events from this point. 

Thereafter no further hemorrhagic tend- 
encies were encountered. Blood transfusions 
were carefully administered over several days 
to restore the erythrocyte deficit. The pro- 


_ thrombin reached 100 per cent on the fourth 
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day. Although fibrinogen was present after the 
first fibrinogen administration, some fibrinoly- 
sin could be detected as late as the eleventh 
day. 

As shown by Table 1, the lower nephron 
nephrosis was handled by strict intake-output 
fluid balance, allowing an estimated 800 cc. 
daily insensible water loss, since the patient 
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was small of stature. During this period all 
fluids were given intravenously as 20 per cent 
glucose in water by slow drip to give maximum 
calories to conserve body protein. By this 
method she received an average of 700 to 750 
calories per day. The gradually increasing 
azotemia and hyperpotassemia never became a 
problem. The two serum potassium levels, 10 
and 8 mEq./L., were both associated with hemo- 
lysis and thought to be in error. There was no 
electrocardiographic or clinical evidence of 
potassium toxicity. Diuresis began on the 
eleventh day, was well established the four- 
teenth day and was maximum from the eight- 
eenth through the twenty-second day, having 
its crescendo on the twenty-first day. At the 
very outset of diuresis sodium chloride supple- 
ment was begun for the already waning sodium 
and chloride levels. Potassium was likewise 
administered by diet and parenteral supple- 
ment to prevent the anticipated hypopotas- 
semia. The success of this plan is apparent 
from the restoration and maintenance of elec- 
trolyte balance which resulted. The patient was 
discharged clinically doing well on her thirtieth 
hospital day. 


COMMENTS 


Clinical Picture. The syndrome may start 
with a chill during transfusion. If the patient is 
under anesthesia, there may be no symptoms. 
The first urine is dark red with hemoglobin, as 
is the serum if blood is drawn and allowed to 
clot. There may be hemorrhage from a wound, 
into the skin, or from the nose, mouth or 
rectum. The clinical course may be divided 
into three stages: (1) anuria or oliguria, (2) 
diuresis and (3) recovery. Each of the first two 
stages lasts about six to ten days. The urine 
output falls to little or nothing by the day fol- 
lowing the initial renal damage (stage of anuria 
or oliguria). The patient appears very ill and 
may vomit repeatedly. This picture continues 
for about six to ten days when urine volume 
gradually picks up (stage of diuresis) and may 
soar to great heights (6,000-8,000 cc.). This 
urine has a specific gravity of about 1.010 (the 
specific gravity of plasma). As the diuresis 
subsides, the urine concentrates more normally 
and clinical improvement is rapid (recovery 
stage). 

Pathology. The initial lesion consists of 
focal areas of necrosis of tubular epithelium. 
These are found in all parts of the nephron. 
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The major portion of the tubular epithelium is 
well preserved and exhibits no visible anatomic 
change. This necrosis is said to be brought 
about in the case of shock by an actual ischemic 
gangrene secondary to a violent constriction 
of the afferent renal arterioles.* This occurs as 
part of the normal reaction to shock whereby 
arterioles of less ‘‘essential” organs constrict 
to preserve blood for the more “‘essential”’ ones. 
This causes a diversion of blood from the skin 
and abdominal viscera, including the kidneys, 
to augment the blood supply of the heart and 
brain. If this reaction is too marked and pro- 
longed, the renal tissue suffers. In the case of 
blood transfusion reaction the mechanism may 
be different. However, the result is the same. 
Microscopically the picture is a patchy necrosis 
of the renal tubule cells. The cells are swollen 
and lifeless. Other tubules may be blocked by 
heme casts. After tubular damage the glomeru- 
lar filtrate (relatively normal in composition 
and volume) cannot be retained by the tubules 
and seeps out into the surrounding tissue like 
water from a leaking pipe and is reabsorbed. 
No filtrate remains to flow in the collecting 
tubules. This is the stage of anuria. After 
about seven days regeneration of the tubules 
begins. Surviving cells proliferate and line the 
tubules with flat, almost pavement-like epi- 
thelium. The “ghosts” of the dead tubule cells 
can be seen within the lumen of the new epi- 
thelium. (Fig. 3.) The new cells have little 
function in either absorption or excretion but 
do form a continuous “water-tight” tube. 
This is the stage of diuresis. The glomerular 
filtrate (still relatively normal) is little altered 
by the tubules in either composition or volume, 
and much of the entire filtrate flows through 
into the collecting system producing diuresis 
and a bast loss of electrolytes. After five to ten 
more days the relatively flat tubule cells 
mature into normal tubule epithelium and their 
ability to concentrate the urine returns. Water 
and electrolytes can again be considered. This 
is the stage of recovery. The urine volume drops 
to relatively normal levels and the urine specific 
gravity returns to normal. 

The liver is not usually damaged, as evi- 
denced by gross and microscopic appearance 
and liver function tests. However, leucine and 
tyrosine crystals were found in the kidneys of 
many patients with lower nephron nephrosis 
seen in the Armed Forces Institute of Pathol- 
ogy. Also, the finding of low or absent fibrino- 
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gen may possibly point to physiologic liver 
damage. 

Pathologic Physiology. During the stage of 
anuria or oliguria all elements of the urine are 
retained. These include water, electrolytes, 
nitrogen, etc. Blood non-protein nitrogen and 
serum potassium rise. Serum potassium rises 
markedly because of the tissue catabolism 
which is an integral part of the stress syndrome 
occurring as a result of the operation, injury 
or shock. Even a small scale cellular break- 
down liberates large quantities of potassium 
which is primarily an intracellular ion. During 
the stage of diuresis this picture is altered by 
loss of tremendous amounts of water and 
electrolytes. Apparently, although some non- 
protein nitrogen is lost in the urine in the 
diuretic stage, not enough is lost to compensate 
for its production, and its level in the blood 
continues to rise. Potassium is lost in large 
volume before the excretion of large quantities 
of non-protein nitrogen. The potassium which 
has accumulated to toxic or near toxic levels 
now suddenly drops and along with other 
electrolytes may go below normal levels unless 
replaced.’ This is the crucial stage of the dis- 
ease. If both fluid and electrolyte intake are not 
adequate, the patient may die. 

Hemorrhagic Diathesis. A hemorrhagic tend- 
ency following incompatible blood transfusion 
has been noted by several authors. Wiener® 
called attention to the fact that not infre- 
quently a hemorrhagic tendency develops im- 
mediately after the transfusion, and blood may 
ooze from the site of transfusion, from the 
gums, uterus (in postpartum cases) or any 
fresh puncture made in the skin for the purpose 
of treatment. Seldon” pointed out that pa- 
tients under anesthesia develop a marked 
tendency toward bleeding at the operative site 
as one of the cardinal signs of an incompatible 
blood transfusion. Friesen and Nelson? re- 
ported seven cases of massive hemorrhage 
following transfusion reactions, with death as 
the final outcome in all but two of the cases. 
Transfusion reaction was implicated as the 
precipitating cause of the hemorrhage since all 
their patients were receiving blood when the 
bleeding began. They noted, among other 
things, a reduction in the circulating platelets, 
sudden shock out of proportion to blood loss 
and an occasional elevated clotting time. Such 
therapeutic agents as protamine, toluidine 
blue, human thrombin, fresh blood, vitamin K, 
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vitamin C, antihemophilic globulin, calcium 
and topical thrombin were of no avail in 
stopping the bleeding in these cases. From these 
studies they concluded that no real evidence 
had been found as to the nature of the coagula- 
tion defect. 

One of the striking features of the four cases 
presented herein was the development of 
hemorrhagic diathesis as part of the syndrome 
of transfusion reaction. The hemorrhages were 
of a minor sort in two of the cases; however, 
in the other two they were massive and caused 
the death of one of these patients. Enough 
laboratory data were obtained in the patients 
with severe hemorrhage to suggest a partial 
explanation of the cause of the bleeding. Both 
developed active fibrinolysin in the circulating 
blood and complete afibrinogenemia was dem- 
onstrated in the last case. In the case of the 
patient with the leg wound the blood was cap- 
able of forming a clot. However, the clot was 
unstable and dissolved in a matter of minutes 
after its formation. In the last case the blood 
was completely incoagulable and remained un- 
clotted for two days due to complete absence of 
fibrinogen.* This defect was partially repaired 
by the injection of fibrinogen,f since this 
therapy reduced the coagulation time to one 
hour within four hours after the injection and 
to eleven minutes, sixteen seconds within 
eighteen hours after the injection. The pro- 
thrombin time was unobtainable in the initial 
blood sample because of the lack of fibrinogen. 
Platelets were greatly diminished but returned 
gradually toward normal within a few days 
after the initial depletion. 

Although these observations are incomplete, 
they are qualitatively similar to those described 
by Crosby"! in the “‘plasma transfusion reac- 
tion.”’ The pattern of changes in this condition 
consists of a decrease in fibrinogen, blood plate- 
lets, coagulation time, plasma prothrombin 
activity and serum accelerator, with an increase 
in fibrinolytic activity of plasma, serum hemo- 
globin, activity of plasma prothrombin con- 
version factor, reticulocytes and nucleated red 
blood cells. These aberrations subsequently are 
corrected spontaneously in a matter of a few 


*We wish to express appreciation to Dr. Charles 
C. Roby of the Boston Lying-in Hospital for these 
determinations. 

+ The fibrinogen was supplied by the Red Cross, 
Washington Chapter, through the kindness of Dr. 
Ashworth. 
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hours. The changes are apparently not severe 
enough to cause clinical hemorrhage, as was 
observed in the cases described in this report. 

These changes are explained by the hypothe- 
sis that when the reaction takes place there is a 
tendency toward intravascular clotting of the 
blood with subsequent destruction of the intra- 
vascular clots by the activation of the circulat- 
ing proteolytic enzyme, plasmin. Intravascular 
coagulation in incompatible blood transfusion 
was demonstrated by Landois'? in 1875. He 
described hyaline thrombi in the vessels of the 
mesentery of dogs subjected to incompatible 
transfusion reaction. If this finding can be 
applied to the human cases observed clinically, 
a ready explanation is available for the gastro- 
intestinal hemorrhages which they exhibit. The 
complete depletion of fibrinogen could also be 
explained, as well as the marked lowering of the 
platelet count. The development of increased 
fibrinolytic activity would appear to be a part 
of the body’s defense against the tendency 
toward intravascular coagulation, since this 
provides a means of dissolving the clots and 
allowing the blood to circulate again. 

The pattern of changes in the “plasma trans- 
fusion reaction” is non-specific according to 
Crosby'* and has been found during anaphy- 
lactic and peptone shock, intravenous adminis- 
tration of foreign proteins such as tuberculin 
and typhoid bacilli, as well as in incompatible 
transfusion reaction. It has been described as 
the colloidoclastic or hemoclastic reaction. 

Whether or not clinical hemorrhage occurs 
may depend on several factors such as the 
severity of the reaction (namely, the degree of 
fibrinogen loss or fibrinolysin activation), the 
presence of severed blood vessels as in an open 
wound or postpartum uterus, and perhaps indi- 
vidual susceptibility. 

It is of some interest to compare the hemor- 
rhagic diathesis occurring in these transfusion 
reactions with those seen in premature separa- 
tion of the placenta, intrauterine fetal death 
and amniotic fluid embolization.'*~" In all 
these syndromes afibrinogenemia and active 
fibrinolysin of the circulating blood appear to 
be responsible for the hemorrhage. 

It is also of interest to compare the hemo- 
lytic phase of the incompatible transfusion 
reaction with that of the plasma transfusion 
reaction in patients with paroxysmal nocturnal 
hemoglobinuria. In the latter Crosby has 
demonstrated that a tendency toward coagula- 
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tion takes place along with the hemolytic 
episode. The mechanism of the hemolysis has 
been explained on the basis of increased sus- 
ceptibility of the patient’s red blood cells to a 
proteolytic enzyme in the blood. In incom- 
patible transfusion reaction there is the same 
combination of events, namely, hemolysis and 
the tendency toward intravascular coagulation. 
It may be that in this reaction, also, a proteo- 
lytic enzyme is involved in the hemolytic 
process as well as in the coagulation portion of 
the reaction. 

Treatment. Before the lower nephron ne- 
phrosis actually has demonstrated itself, it is 
possible that damage to the tubules may be 
lessened in the case of transfusion reaction by 
diluting the urine with large quantities of fluid 
and alkalinization of the urine with sodium 
lactate. However, once urine output falls this is 
fruitless. An accurate fluid intake and output 
record to be totaled at least every twelve 
hours should be maintained. Fluid intake 
should be limited to correspond to only the 
insensible loss (600 to 1,000 cc. for twenty-four 
hours) plus the urine volume and other loss 
(vomitus, etc). The rise in blood non-protein 
nitrogen and serum potassium may be slowed 
by the protein-sparing action of the administra- 
tion of large amounts of carbohydrates and 
fats orally if possible by feeding butter, honey, 
etc.; or, as is usually the case because of nausea, 
carbohydrate must be given intravenously by 
means of glucose in water (20 per cent in water 
may be given slowly with no ill effects) or 
possibly better by invert sugar (a mixture of 
glucose and fructose).*~’ Fructose is metabo- 
lized much more rapidly and when available 
commercially may be best. This enables large 
amounts of carbohydrate to be administered 
with relatively little fluid. Only if serum potas- 
sium reaches near toxic levels (which has not 
occurred in any of our cases) will use of an 
artificial kidney be required. During the stage 
of anuria little saline is lost and none need be 
given. When the stage of diuresis starts, not 
only the urine volume must be accurately 
measured but also the loss of electrolytes 
which takes place quickly. Daily determination 
of blood and urine levels of potassium, sodium, 
chlorides, CO, and non-protein nitrogen should 
be done. Serum potassium which has risen 
from a normal of 4 mEq. up to near toxic levels 
of 8 or 10 may suddenly fall to below normal 
levels. Serum sodium, chlorides, potassium and 


? 
5 
‘ 
: 
4 


other electrolytes also fall and must be main- 
tained. Although the blood non-protein nitro- 
gen continues to rise, this is of no great conse- 
quence. The treatment of the bleeding tendency 
is probably the administration of fibrinogen. 
The question of additional blood transfusion is 
problematic. Additional blood is desirable to 
replace that lost by hemolysis and other causes. 
However, many of these patients are very 
difficult to cross-match, particularly after a 
transfusion reaction. Therefore, unless the need 
for blood is great, it is probably best not to 
transfuse again and run the risk of a second 
reaction. After approximately two to three 
weeks the initial renal damage recovery occurs, 
with diminution in the urinary output and fall 
in the urea nitrogen. 


CONCLUSIONS 


1. Lower nephron nephrosis requires the 
closest observation and detailed treatment to 
permit recovery. 

2. Hemorrhage occurred in all four cases and 
may be a major problem. All clotting elements 
were affected. However, in two cases studied 
there was fibrinolysin activity, and in at least 
one case complete afibrinogenemia. Fibrinogen 
corrected the condition in the one case to which 
it was given. Depletion of all blood-clotting 
elements is probably indicative of intravascular 
clotting with resultant using up of clotting 
elements. Activation of fibrinolysin may occur 
in the body’s attempt to stop this process. It is 
conceivable that the intravascular clotting is 
more responsible for necrosis of the tubules in 
lower nephron nephrosis than vascular spasm. 

3. Recovery, if it occurs, is complete. 

4. Principal treatment consists of proper 
fluid intake; proper electrolyte replacement; 
high carbohydrate, high fat, low protein intake; 
fibrinogen if hemorrhage is a problem. 

5. Properly treated, most patients with lower 
nephron nephrosis will recover without benefit 
of more elaborate methods such as the artificial 
kidney, peritoneal lavage, etc. 
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Osteopetrosis 


SAMUEL KLEINBERG, M.D., Diplomate, American Board of Orthopaedic Surgery, New York, New York 


Tue rarity of osteopetrosis prompts the report 
of two cases, especially since the malady in 
these cases was mild. This emphasizes the fact 
that although this disease is severe and even 
rapidly fatal in some cases, in others it produces 
few disturbances and, with no or brief periods 
of morbidity, permits a relatively long and 
normal life. 

The existence of abnormal sclerosis of bone 
was recognized in the latter part of the nine- 
teenth century;! but its first description as a 
disease entity was made in 1904 by Albers- 
Schénberg,? a roentgenologist. He reported 
three cases in which there was a triad of symp- 
toms which he considered pathognomonic and 
diagnostic. These were generalized osteosclero- 
sis, anemia and lymphadenopathy, including 
enlargement of the liver and spleen. In 1907 
he added seven more cases with a similar 
clinical picture focusing attention on a specific 
disease which has since acquired the eponym of 
Albers-Schénberg disease. Subsequently addi- 
tional cases were periodically recorded so that 
by 19504 the literature contained a total of 156 
instances of osteopetrosis. Since then Cohen 
and Callender and Miyakawa have reported 
two cases to which I add two more. 

The disease has many synonyms, all includ- 
ing terms indicative of the main pathologic 
alteration, namely, generalized sclerosis of the 
bones. Thus we find, among others, the follow- 
ing titles: Marmorknochen, marmor skelett, 
marble bones, chalky bones, congenital osteo- 
sclerosis,* osteosclerosis fragilitas generalisata, 
osteosclerotic anemia and osteopetrosis. The 
last term was coined by Karschner® in 1926, 
and is likely to remain the most frequently used. 

Osteopetrosis has some characteristic fea- 
tures and a few pathognomonic objective signs 
so that its recognition is now relatively easy. 
The disease affects Caucasians and Negroes,*® 
is geographically widespread, occurs about 
equally in both sexes and has been found at all 
ages from the prenatal period’ through in- 
fancy** and childhood to the eighth decade of 
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Osteopetrosis may exist in all stages from 
mild to very severe. Generally there are two 
types, namely, the severe or malignant form 
which occurs almost exclusively in infants, and 
the mild form which is found in children and 
adults. The common finding in all cases is 
sclerosis of the bones. The earlier the osteo- 
sclerosis appears and the more profound and 
extensive its involvement of the bones, the 
greater will be the secondary symptoms, such 
as, anemia, malnutrition, blindness, dental 
caries, osteomyelitis, a lack of resistance to 
infections and intercurrent disease, and hence 
the greater the morbidity and likelihood of an 
early fatal termination. Conversely, the less 
marked the degree and distribution of the 
osteosclerosis the milder and fewer the compli- 
cations. In this group fractures require treat- 
ment more often than any other single symp- 
tom. In at least two cases the disease was not 
discovered until the patient was seventy-two 
years old.*:** It should be emphasized that the 
earliest cases as well as many in recent years 
came to light through routine diagnostic 
roentgenography for a variety of lesions. 

Osteopetrosis is seemingly a disturbance in 
the development": or the metabolism! of 
bone, or both, of unknown origin. Statistical 
studies point out that in many cases the disease 
is definitely familial. Clairmont and Schinz, '* 
Pirie,‘* Higinbotham™ and Kelley" each re- 
ported instances of four cases in one family. 
Brown, in a discussion of a paper by Smith and 
Smith,” reports six cases in one family. The 
disease is also known to be hereditary. McPeak® 
reported eight cases in three generations of one 
family. Riser’* is authority for the report by 
Sick in 1914 of three siblings and one cousin 
with osteopetrosis. Consanguinity of the par- 
ents has been found in a sufficiently large 
percentage to suggest the transmission of a 
mendelian germinal factor as evidence of the 
ill effects of inbreeding.'*.° According to Pines 
and Lederer a familial history or consanguinity 
was found in forty-nine of 121 cases of osteo- 
petrosis. However, although the etiology of this 
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disease is undetermined, its clinical manifesta- 
tions are clear-cut and generally unequivocal, 
and the elements of appropriate treatment are 
well defined. 

Malignant Type. The typical case is found 
in an infant or child varying in age from several 
months to two or three years.?! The child is 
anemic and undernourished; the condition may 
resemble rickets?? with which, in fact, osteo- 
petrosis is often associated. The physical® and 
even the mental development may be con- 
spicuously retarded. The child may have or 
have had a fracture of some of the long bones. 
Vision is defective or the child may actually be 
blind.?* There may be partial or marked deaf- 
ness. Defective dentition is very common, and 
there may be early caries of the teeth leading 
to osteomyelitis of the maxilla or mandible.**.* 
Frequently general adenopathy and enlarge- 
ment of the liver and spleen are present, but 
they are certainly not constant features of the 
disease. Occasionally one sees a hydroceph- 
Roentgenography discloses an ex- 
tensive process of homogeneous thickening of 
the bones throughout the entire skeleton, with 
deformity of the extremities such as bowing 
of the thighs and legs, coxa vara, clubbing of 
the ends of the long bones, especially the 
proximal extremities of the humeri, and the 
adjacent extremities of the femora and tibias, 
sclerosis of the base of the skull, and reduction 
and poor delineation of the marrow cavities. 
The degree of osteosclerosis varies in different 
bones, but is fairly equal and symmetric in the 
extremities. The effect of the osteosclerosis is 
threefold: (1) it invades and reduces the bone 
marrow tissue thus diminishing its hematopoie- 
sis with resultant anemia, malnutrition and 
generally lowered resistance; (2) it invades and 
reduces the size of the various cranial foramina 
causing optic atrophy, defective function or 
even complete loss of function of the olfactory, 
facial and other cranial nerves; and (3) the 
increase in the mineralization of the bones by 
an excessive content of inorganic salts makes 
the bones brittle and subject to frequent frac- 
tures from relatively minor traumas. These 
patients have a lowered vitality so that many 
of them early succumb to some intercurrent 
infection such as pneumonia. 

Mild Form. This type is seen predomi- 
nantly in children between five and fifteen 
years of age and in adults at any age. The 
symptoms of the disease are the same as in the 


malignant form but the degree is greatly 
diminished. In this group the most common 
complaint is likely to be fracture of a long 
bone.*! The fractures, resulting often from 
simple injuries, may heal promptly or the 
healing may be delayed a short or a long time.*” 
A very frequent symptom is osteomyelitis of 
the maxilla or mandible due to carious teeth, 
with persistent and exhausting suppuration. 
In one instance the whole mandible was ex- 
truded.” In some cases there is hypertrophy 
and overdevelopment of the mandible leading 
to prognathism. One report” cites such an 
occurrence in four siblings. An anemia of 
moderate grade is usually present, the hemo- 
globin content and the number of the red 
blood cells varying between 50 and 75 per cent 
of the normal. In some instances the hemo- 
globin may be entirely normal, and at the other 
extreme, as in one reported case, the hemo- 
globin may be reduced to 10 per cent.?* The 
most important and pathognomonic finding is 
a generalized osteosclerosis. The sclerosis may 
involve some, many or all of the bones, and its 
severity varies in different bones. The bones 
most commonly affected are those at the base 
of the skull, in the pelvis and the extremities. 
Some bones, as the metacarpals and meta- 
tarsals, may escape the disease, their roent- 
genograms appearing normal. Secondary de- 
formities such as bowlegs, coxa vara and 
scoliosis are relatively frequent. Most of the 
complications are explicable on the basis of 
disturbed osseous development. Hydrocephalus 
is assumed to result from the interference with 
the free flow of the cerebrospinal fluid by the 
osteosclerosis at the base of the skull, especially 
at the foramen magnum. The lymph nodes and 
the liver and spleen may or may not be en- 
larged. In this category belong adults in whom 
the anamnesis reveals an onset of the disease 
in infancy or childhood with poor dentition, 
deafness and diminished vision, indicating that 
the appearance of this malady early in life does 
not necessarily preclude reasonable longevity. 

In between the mild and severe forms are 
found all gradations of the disease but always 
with the dominant and constant finding of a 
more or less generalized osteosclerosis. 

Blood. The primary change in the blood is 
a reduction in the number of red blood cells 
and in the hemoglobin content. There is no 
significant alteration in the white blood cells 
(unless, as occasionally happens, there is an 
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Fic. 1. Roentgenogram of left upper femur and left side of pelvis. Fracture is evident. 
Note uniform sclerosis of the femur, ilium, pubis and ischium without alteration in the 
size or shape of these bones, or alteration in the articular surface of the femoral head or 
the periosteum of any of the bones. Note thickening of cortex, replacement of cancellous 
bone by compact bone and reduction in the width of the marrow cavity. 


Fic. 2. Right femur showing marked thickening of cortex, narrowing of marrow cavity 
but no alteration in size or shape of the bone or involvement of periosteum. 


associated leukemia) or blood platelets. The 
serum calcium, phosphorus and the alkaline 
phosphatase are all within normal limits. 
Other laboratory tests, as urinalysis, are 
negative. 

Bones. The essential, specific and pathog- 
nomonic change in the bones is a homogeneous 
thickening without alteration of the length, 
size or general conformation. The cortex and 
spongiosa are sclerosed through an increase in 
the number and thickness of the trabeculae 
with an invasion and a varying degree of 
obliteration of the marrow cavity. The peri- 
osteum, articular outlines and articular carti- 
lage are not affected. Exceptionally, as at the 
site of a fracture, there may be some periosteal 
new bone formation which is not inherent in 
the disease. The pathologic process in the long 
bones is a disturbance of the endochondral and 


endosteal function of bone formation. In infants 
the disturbed bone development is manifested 
by a club-like thickening of the metaphyses 
and a deficient or a complete lack of absorption 
of the endosteal trabeculae, so that there is 


little or no marrow cavity. The primary osteo- 
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chondral complex shows much osteoblastic 
activity with extension of the cartilaginous 
matrix and osteoid toward the diaphysis, and 
very little osteoclasis. Transverse and vertical 
lines, zones or areas of radiolucency alternating 
with radiopacity may be seen in the meta- 
physes. These areas probably represent arrest 
and progress in the pathologic process of osteo- 
sclerosis. In some bones, notably the iliac and 
carpal bones, one may find concentric zones of 
osteosclerosis. This has been shown in many 
illustrations but in none quite as well as in 
those published by Callender and Miyakawa.* 
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Fic. 3. Roentgenogram of both humeri including the corresponding scapula, clavicle and part of the thoracic 
cage. There is thickening of the cortex of each humerus as well as the glenoid process and axillary border 
of each scapula. The upper metaphysis in each humerus shows increased density in structure and loss of 
definition between cancellous and cortical bone. The marrow cavity is preserved but reduced in width. The 


clavicle and ribs show almost no change. 


The periosteum and the epiphyses are not 
affected so that neither the length, width nor 
remodeling process of the long bones is dis- 
turbed. In the flat or membranous bones there 
is an increase in the bone trabeculae with a 
reduction of the marrow spaces and tissue, and 
again no abnormal periosteal activity. In the 
calvarium the diploe became conspicuous by 
their absence. 

Complications of the pathologic bone process 
are fairly numerous. In the long bones one sees 
fractures, bowing of the femora and tibias, and 
coxa vera. Structural scoliosis is a frequent 
occurrence. In the skull the chief effect of the 
sclerosis is invasion of the foramina and pres- 
sure atrophy of some of the cranial nerves, with 
resultant defective or complete loss of function. 
The various air pockets in the skull, as the 
frontal and maxillary sinuses and the mas- 
toid cells, may be partially or completely 
obliterated. 


Chief Complaint. The symptoms which lead 
to investigation and a diagnosis of osteo- 
petrosis vary a great deal. One of the most 
common, especially in an older child or adult, 
is the occurrence of a fracture and the roent- 
genographic finding of abnormal bone structure 
in the injured limb as well as elsewhere in the 
body. This often has lead to the study and 
radiography of the other members of the fam- 
ily, with the discovery of additional instances 
of osteopetrosis in sisters, brothers, parents or 
other relatives with no symptoms or very few 
signs of the disease. In infants and children 
the lack of normal physical or mental develop- 
ment, malnutrition or deficient dentition may 
lead to a recognition of this malady. Sometimes 
what appears to be a familial characteristic, as 
prognathism, guides one to the identification 
of the real disorder. A frequent lead symptom 
is failing eyesight and nystagmus.”? Enlarge- 
ment of the head,* headache” and difficulty 
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Fic. 4. Roentgenograms of both legs showing gen- 
eralized osteosclerosis. No involvement of articular 
extremities, articular surfaces or the periosteum. 


in swallowing*! have also been responsible for 
the discovery of osteopetrosis. 

Pathogenesis. The exact etiology is un- 
known. Its pathogenesis is assumed by most 
observers to be a congenital anomaly of bone 
development as the accidental but primary 
lesion with all the other symptoms as frac- 
tures, anemia and functional disturbances of 
the cranial nerves as secondary. Furthermore 
the anemia leads to malnutrition, physical 
underdevelopment and poor resistance to in- 
fections as osteomyelitis and respiratory dis- 
eases as pneumonia. Fractures may be followed 
by deformities, although some deformities as 
coxa vara and bowing of thighs or legs may 
appear without antecedent fractures. The in- 
vasion of the cranial foramina and their con- 
tained nerves gives rise to nystagmus, dis- 
turbed vision or even blindness, partial or total 
deafness and facial palsy. On the other hand 
some observers believe that the primary lesion 
is an endocrine disturbance with the various 
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clinical manifestations as secondary. The latter 
theory is entertained by only a few since it 
seems less plausible than the first view which 
emphasizes the congenital anomalous and ab- 
normal development of the bony tissue which 
is in line with the frequent finding of other 
anomalous congenital lesions. 

In speaking of pathogenesis Pines and 
Lederer® state: ‘“The histomorphologic changes 
—in the bones—appear to support the theory 
that marble bones is a disease of the primitive 
osseomedullary anlage. The clinical and ana- 
tomical variations of the disease are apparently 
contingent upon the degree of involvement of 
each of the elements upon whose integrated 
growth and development depends the structure 
of the skeleton. It would appear that when the 
sclerogenous elements are predominantly in- 
volved, the disease takes a slow, benign clinical 
course even though the structure of the bones 
is greatly altered. When the myelogenous 
mesenchyme is seriously affected, as is the case 
in many of the infantile forms of the disease, 
the course is malignant and rapidly fatal.” 

Association of Osteopetrosis with Other Dis- 
eases. Clinical experience gives ample evi- 
dence of the accidental association of two or 
more diseases. A number of instances have been 
reported in which another disease has been 
superimposed on the osteopetrosis, notably 
leukemia,! Hodgkin’s disease,*” sarcoma, co- 
arctation of the aorta* and rickets.** In none 
of the reported cases does there seem to be any 
relationship between the two diseases other 
than an accidental association. 


CASE REPORTS 


Case 1. A. T., a thirty-five year old man, 
came under my care on November 19, 1951. 
On the previous day he had fallen down a 
flight of steps, injuring the left thigh and right 
shoulder. He was totally disabled from an 
evident fracture of the left femur. The patient’s 
history prior to the accident was completely 
negative. He had always been well so far as he 
knew. He had no symptoms referable to any 
of his body systems. Specifically he had no 
malnutrition, diseased teeth or defective vision 
or hearing. He did not fatigue easily; in fact 
most of the time he was engaged in relatively 
hard physical work as proprietor of a grocery 
store. He was married and had four children, 
all of whom were well. He had not been related 
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Fic. 5. Skull shows slight sclerosis of the basal bones. The upper cervical 
vertebrae are involved in a fairly marked sclerotic process. 


to his wife before their marriage. The family 
history was negative for any blood dyscrasia or 
bone dystrophies. 

The patient appeared in good general condi- 
tion. He was muscular and rather overweight. 
There was a fracture of the left femur in the 
upper third. A roentgenogram (Fig. 1) revealed 
a subtrochanteric fracture of the femur with 
moderate overriding of the fragments. What 
was remarkable and immediately obvious was 
the existence of a homogeneous sclerosis of the 
femur. The film included the left side of the 
pelvis and exhibited a homogeneous sclerosis 
of the innominate bone. In the course of our 
observations the patient’s entire skeleton was 
x-rayed. The entire left or fractured femur 
showed sclerosis; the cortex occupied about 
two-thirds of the width of the bone with, how- 
ever, a patent though narrowed marrow cavity. 
The ends of the femur, articular cartilages and 
periosteum were not affected. There had appar- 
ently been no deformity of this bone prior to 
the fracture. The right femur (Fig. 2) showed a 
similar homogeneous sclerosis with partial 
reduction in the diameter of the marrow cavity 
but no involvement of the articular surfaces 
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and no deformity of the neck or shaft of the 
femur. Both humeri (Fig. 3) showed the same 
type of sclerosis as the femora. They were not 
deformed; the marrow cavity was reduced in 
size but patent; the periosteum and the articu- 
lar cartilages were not altered. The lesion in 
the thighs and arms was symmetric in character, 
distribution and degree. The forearms showed 
a mild sclerosis of the bones with the marrow 
cavities only slightly invaded. The hands 
seemed normal. The legs (Fig. 4) showed an 
increase in the thickness of the cortical bone, 
more in the tibias than in the fibula3, but with 
retention of a narrowed but clearly seen marrow 
cavity in each bone. The skull appeared normal 
(Fig. 5) except for very slight sclerosis at the 
base. The feet (Fig. 6) were slightly affected. 
The vertebrae (Fig. 7) showed a very marked 
degree of sclerosis which peculiarly affected 
the periphery of the vertebral body, especially 
the superior and inferior surfaces with the 
center of the body exhibiting seemingly normal 
cancellous bone. The proximal portions of all 
the ribs were sclerotic while the shafts of the 
ribs, if affected, were only mildly so. 

The osteosclerosis in this patient affected 
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7 
Fic. 6. Left foot. There is a mild increase in the cortical bone; cancellous bone is not altered. There is some 
periosteal thickening and new bone formation along the shafts of the second, third and fourth metatarsals. Same 


condition in right foot. 


Fic. 7. Roentgenogram of spine showing characteristic increase in the density of the bone at the superior and 
inferior vertebral body surfaces with fairly normal intervening cancellous tissue. There is a moderate sclerosis 


at the costovertebral junctions. 


Fic. 8. Postoperative roentgenogram. Shows the metal plate well approximated to femoral fragments with five 
screws. Cancellous and cortical bank bone were used to favor osteogenesis and healing. The cancellous bone was 
packed about the fracture. Two cortical grafts were applied as onlay grafts; only one is visualized in this film. 


chiefly the pelvis, both femora and humeri, 
the vertebrae and the vertebral portions of the 
ribs. The other bones and especially those of 
the skull were not involved at all or only to a 
slight degree. In none of the bones was the 
marrow cavity obliterated. 

The rest of the physical examination was 
negative. There was no enlargement of the 
liver, spleen or lymph glands. Blood examina- 
tion showed a hemoglobin of 13.6 gm.; the red 
blood cell count was 4,200,000 and the white 
blood cell count 8,200, with a normal differ- 
ential count; the serum calcium was 9.5 mg. 
per cent, the non-protein nitrogen was 29, the 
blood sugar 108, the serum phosphorus was 
4.0 mg. per cent, the alkaline phosphatase 
gave a reading of 2.9 to 3.8 Bodansky units, all 
within normal limits. The sedimentation rate 
was* mm. which was high. The Kline test was 
negative. Basal metabolism test was plus 20. 
A blood examination made some fifteen months 
after the first test showed 14.6 gm. of hemo- 
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globin, red blood cells 4,480,000 and white 
blood cells 8,200. 

So far as the fracture of the left femur was 
concerned, I decided to do an open reduction 
and immobilization of the fracture by a blade- 
plate and screws. The operation was performed 
on November 21, 1951, under general anes- 
thesia. The fracture was exposed through a 
vertical incision over the lateral aspect of the 
hip and thigh. The fragments were readily 
brought into end-to-end apposition. Since the 
fracture was only one and a half inches below 
the lesser trochanter it seemed wise to use a 
blade plate instead of a simple plate. The 
surface of the bone appeared fairly normal. 
The femoral fragments showed no marrow 
cavity. Where there should have been a marrow 
space, there was a very dense bone, not as 
impenetrable as the cortex, but not of the 
nature of cancellous, spongy bone. An attempt 
was made to insert the blade of a blade plate 
into the femoral neck and head. Despite vigor- 
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ous efforts to drive the blade into the bone it 
was impossible to do so because of the hardness 
of the bone. This was no “‘chalky”’ bone such as 
Pirie described in his cases. The blade part was 
then broken off with bending irons and the 
plate segment applied to the side of the femur 
as shown in Figure 8. An electric drill was used 
to create the channels for the screws; even the 
drill penetrated with some difficulty. In line 
with my findings Henderson, quoted by Pirie, 
stated: “‘In the cases operated on the bones are 
so hard that they break the edge of the chisel 
or the drills.” The plate was finally fixed with 
five screws and appeared to hold satisfactorily. 
There was a small gap between the ends of the 
fragments; this was filled in with homologous 
bone from our bone bank, and in addition two 
cortical bone grafts were affixed to the outer 


Fic. 9. Photomicrograph showing cortex lower down than 
in section in Figure 11. The haversian systems are 
sparse with an unusually large amount of interstitial 
lamellar bone. Many of the haversian canals are small 
and appear almost as if they were being obliterated. 
However, some of the haversian spaces are quite large. 
X 50. 


Fic. 10. Photomicrograph. Spongy bone showing thick 
trabeculae with numerous cement lines creating a mosaic 
pattern as evidence of reconstruction. X 55. 


Fic. 11. Photomicrograph shows outer zone of cortex. 
The periosteum is a clearly definable cellular fibrous 
membrane. Note unusually wide zone of outer ground 
lamellae and paucity of haversian canals. X 45. 


surface of the femur, bridging the fracture, as 
a further guarantee of healing. 

Segments of bone had been removed from 
the operated area for histologic study. The 
character of the bone structure in the cortex 
and in the interior of the bone is shown in 
Figures 9, 10 and 11. 

The healing of the fracture has been greatly 
delayed despite adequate immobilization. When 
seen fifteen months after the operation, the 
fracture was for the first time clinically and 
roentgenographically definitely healed. Never- 
theless when in recent months I permitted the 
patient some weight bearing, since the limb 
was supported in a long leg brace with thoracic 
band, the metal plate inserted into the femur 
broke and some angulation of the fragments 
took place. However, there is no external de- 
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Fic. 12. A, shows spine in 1933. Note scoliosis and sclerosis of the vertebrae, especially at the superior and inferior 
surfaces. The ribs are also affected. B, the spine in 1939. The scoliosis and sclerosis of the vertebrae have markedly 


increased, Note the osteosclerosis of the entire pelvis. 


formity of the limb, no pain on motion and the 
patient is able to maneuver the limb and bear 
weight on it in standing and walking without 
any discomfort. 

Comment. This case is undoubtedly one of 
osteopetros s since there is an extensive osteo- 
sclerosis of a homogeneous nature involving 
many bones. I belongs in the mild category 
of osteopetrosis since there has been no de- 
terioration of health, no anemia, osteomyelitis 
or invasion of the cranial nerves. It is unusual 
in that there has been a very long delay in the 
healing of a simple fracture despite seemingly 
adequate immobilization. 

Caseu. N.K., asixteen year old boy, came 
under my care on March 5, 1933, for bilateral 
bowlegs and a short stature. His past history 
was entirely negative. He had had no serious 
illnesses or injuries. His parents, three brothers 
and two sisters were living and well. 

The boy was only 4 feet 3 inches in height. 
He walked with a swagger gait. His trunk was 


short and he had a mild right dorsal, left 
lumbar scoliosis. The upper limbs appeared 
normal, but in the lower limbs he had a bilateral 
anterolateral bowing of the thighs and bilateral 
bowing of his legs. 

Roentgenograms were made of his entire 
skeleton and showed the following changes: 
Skull: The calvarium was normal; at the base 
were several areas of marked sclerosis. Spine: 
There was a mild right dorsal left lumbar struc- 
tural scoliosis. The vertebrae exhibited marked 
sclerosis of the cortical bone, especialiy at the 
upper and lower surfaces, with the central por- 
tion radiolucent. There was sclerosis of all of 
the ribs. (Fig. 12A.) Pelvis: Sclerosis of all the 
bones was noted. (Fig. 12B.) Upper limbs: 
There was osteosclerosis (Fig. 13) involving 
the upper parts of both humeri, the upper 
extremities of both radii and ulnas and also, 
to some degree, the carpals and metacarpals. 
The lower extremities of the bones of the arms 
and forear ms were not affected, and the marrow 


iy 
: 
) 
¢ 
| 
“ 
; 
‘ 
one 
5 8 
rs 
. 


Fic. 13. Roentgenogram of right upper extremity. The left upper limb gave a 
similar appearance. Note sclerosis of upper part of humerus, radius and ulna. 
Marrow cavities of normal size. 


cavities were clearly visualized and evidently 
not invaded by the osteosclerosis. Lower limbs: 
There was marked symmetric outward bowing 
of both femora with extensive sclerosis but no 
obliteration of the marrow cavities. There was 
a severe bilateral deformity of the coxa vara. 
(Fig. 14.) In later roentgenograms (Fig. 15) 
each femur presented a transverse line of radio- 
lucency that extended from without through 
the cortex and half way across the thickness 
of the femur. This zone had the appearance 
of a fracture, but when an osteotomy was done 
on the right femur to correct its bowing, a 
fracture was not found confirming the opinion 
that the rarefied zone did not represent any 
break in the continuity of the bone. In the 
tibias there was marked sclerosis in the upper 
extremities and in the lower metaphyses. The 
epiphyses were still open. There was some 


osteosclerosis of the tarsal and metatarsal 
bones. 

The dental and general physical examination 
was negative. The urinalysis was negative as 
was the Wassermann test. The blood findings 
were within normal limits. There were 4.6 
million red blood cells, the hemoglobin was 90 
per cent and the white cell count was 6,000. 

The bowing of the legs was corrected by open 
osteotomy which healed rapidly. The tissue 
removed at the time of osteotomy for histologic 
study showed ‘“‘an osteosclerosis, possibly of 
the Albers-Schénberg type.” 

The patient remained under observation 
and was seen many times. In April, 1939, six 
years after he first came under our care, he 
applied for correction of the bowing of the 
thigh. At this time he was markedly dwarfed 
in stature. Although twenty-two years old he 
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was only 4 feet 7 inches in height. The scoliosis 
had markedly increased. (Fig. 12B.) General 
physical examination was negative. Specifically 
he had no visual or auditory defect. His teeth 
were in good condition, and his heart, lungs 
and abdomen were normal. The skeletal 
changes were most marked in the spine, ribs, 
pelvis and femora. 

On April 14, 1939, an open osteotomy of the 
right femur was performed. The area of infrac- 
tion seen in the roentgenogram was completely 
removed. On pathologic examination it was 
found to be a tract in which there was rare- 
faction and decalcification extending through 
the cortex, but there was no actual break in the 
continuity of the osseous tissue. (Fig. 15.) The 
osteotomy of the femur corrected the bowing 
and healed rapidly. 

It is interesting to note that not only did this 
patient not have an anemia but also on the 
contrary had a high hemoglobin and red blood 
cell count as follows: 


Red Blood 
Cells 


Hemoglobin 


Date (gm.) 


5,280,000 
6, 100,000 
6,400,000 
5,400,000 


April, 1939 
October 25, 1939 


15.4 
17.0 
17.0 
16.4 


The white blood cell count varied between 
4,300 and 8,900. The blood calcium and phos- 
phorus were normal. 

Subsequently this patient did well until 1946 
when he sustained a fracture of the left femur. 
This was treated by plating, and healed well. 

Comment. This patient, as the previous one, 
belongs in the category of mild osteopetrosis, 
mild because his life had not been threatened 
or shortened by the disease. But the disease 
was complicated by marked deformity of the 
spine and lower limbs causing dwarfing of his 
stature. The roentgenograms and the histo- 
pathologic findings, as well as the appearance 
of the bones at operation, confirm the diagnosis. 
The marrow cavities were invaded but not to a 
degree to disturb hemopoiesis. In fact he had 
an abnormally high red blood cell count and a 
high hemoglobin content. 


SUMMARY 


Two cases of osteopetrosis are reported which 
belong to the mild group of this disease, in that 
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in each instance the patient was able to get 
about and conduct himself normally, and in 
neither instance was the life of the patient 
threatened. On the other hand, in the first case 
we were confronted with greatly delayed heal- 
ing of a seemingly simple fracture which dis- 
abled the patient a long time. In fact fifteen 
months after the occurrence of the fracture the 
patient was still wearing a leg brace and was 
not able to return to gainful employment. In 
the second case there was great deformity of 
the bones of the lower extremities and the 
spine resulting in severe dwarfing of the pa- 
tient’s stature. Thus one must bear in mind 
that osteopetrosis, although a relatively rare 
disease, may, when it does occur, be malignant 
and cause malnutrition, severe infections and 
even death early in life or, when less severe, 
may still be responsible for fractures, deformi- 
ties and varying degrees of physica’ disability. 
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The Value of the Intramedullary Nail 
for Knee Fusion Particularly 
for the Charcot Joint 


H. R. BrasHEear, M.D., Chapel Hill, North Carolina 


From the Orthopaedic Department of the Hospital of the 
University of Pennsylvania, Philadelphia, Pa. 


Or the numerous methods proposed to produce 
knee arthrodesis probably the most recent to 
be described is that in which an intramedullary 
nail is used. Internal fixation by means of a 
three-flanged nail was described in 1946 by 
Bosworth.' In 1948 the use of the Kiintscher 
type nail was advocated for this procedure, by 
Chapchal? who presented this method and de- 
scribed its technic. Since then few articles have 
appeared in the literature on the subject. 
Kiintscher, in two papers,** mentions trans- 
articular fixation with a very long nail. A series 
of twenty cases was reported by Stack® in 1951. 
We would like to present four additional cases 
and the complications encountered. 

The advantages enumerated advocating this 
over other methods of knee fusion are similar 
to those advanced favoring fixation of femoral 
shaft fractures by intramedullary nailing. 
These are early solid fixation, early ambulation 
and weight bearing, and the reduction or elimi- 
nation of the necessity of a cast. Less hospitali- 
zation, earlier rehabilitation and prompt return 
to gainful employment are important factors. 

Chapchal reported six cases and seven opera- 
tions. Three of these knees were involved with 
rheumatoid arthritis, two with traumatic 
arthritis and two were unstable joints second- 
ary to poliomyelitis. His only complication 
was fracture of the nail at the joint line in one 
case. He recommended the use of stronger 
nails. He did not mention the time required for 
solid fusion. Stack reported twenty cases which 
he divided into three groups. The first was 
composed of six patients with tuberculosis of 
the knee. One complication, a fracture of the 
tibia at the distal end of the nail, was noted. 
Primary wound healing took place in all cases, 


and the average time of fusion was six months. 
His second group consisted of six cases of non- 
infectious arthritis. The average time of fusion 
was five and one-half months and the only 
complication was a transient peroneal palsy. 
Of the third group, consisting of eight Charcot 
knees, one obtained fusion and another was at 
a stage too early to evaluate. There were 
three complications. In one patient the pin 
wandered distally and the joint disrupted 
seven months after surgery, requiring amputa- 
tion. In a second case the pin fractured at the 
joint level four months following operation. 
Another longer nail was used which also frac- 
tured. A third patient sustained a fracture of 
the femur across the window through which the 
pin was inserted. 

In the technic described by Chapchal, an 
anterior approach to the knee joint is made 
through a 25-30 cm. incision extending from 
the tibial tubercle over the patella and up the 
thigh. The patella is excised, knee joint carti- 
lage is removed and cancellous bone exposed. 
Then a window about 3 cm. long is made in the 
femur at the upper end of the incision. Through 
this window the intramedullary nail is driven 
into the femur and across the knee joint. Kiints- 
cher, on the other hand, does not make a 
window in the femur but uses an exceptionally 
long nail (65 cm.) and inserts it through the 
greater trochanter, across the knee joint and 
into the tibia to a level 10 cm. above the ankle. 
It is interesting to note that he also used this 
method to treat fractures close to the knee 
joint in older people, and obtained some motion 
following removal of the nail in all cases. 

These four cases are presented primarily 
because of the complications which occurred 
in three of them. It had been hoped that be- 
cause of the solid fixation and the impaction 
effect, this method would lend itself effectively 
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Fic. 1. Case 1. Fracture through upper third of window made in femur. Fic. 2. Case 11. A, showing intramedullary 
nail in place; B, showing fracture through nail. Fic. 3. Fracture through window made in femoral shaft; note satis- 


factory knee fusion obtained by another method. 


to the treatment of neuropathic joints. It was 
tried in three such cases and was unsuccessful 
upon each occasion. In one patient the use of 
the intramedullary nail was attempted but 
abandoned, but the complication was a result 
of the nailing. 


CASE REPORTS 


Case 1. M. G., a sixty-two year old white 
male, had been seen six years prior to surgery 
when the definite diagnosis of a Charcot knee 
joint was established. The knee instability and 
disability increased to such an extent that 
fusion was recommended. In July, 1950, an 
arthrodesis using an intramedullary nail was 
carried out. The patient was bearing full weight 
on the extremity two and one-half months 
after surgery, but used a cane. Three months 
following the operation the patient sat down 
and heard a snap in his thigh. X-rays disclosed 
a fracture of the femur through the window 
through which the intramedullary nail had 
been inserted. Fusion at the knee had not taken 
place. The fracture was treated by open reduc- 
tion and plating. A cerebral vascular accident 


developed and the patient expired a week later. 
(Fig. 1.) 

Case u. M. P., a fifty-five year old Negro, 
had an established Charcot left knee. Fusion 
using an intramedullary nail was carried out in 
May, 1950. The patient was allowed to ambu- 
late on the third week after surgery, with the 
knee protected by a light plaster cylinder. This 
was kept on for three months. X-rays at seven 
months showed fusion had not taken place. 
The patient was lost to follow-up for more than 
a year during which time he worked as a dish- 
washer. He had to stop work because of swell- 
ing, instability and some pain in the knee. 
X-rays showed the nail to have broken at the 
joint line. The nail was removed and another 
attempt at arthrodesis has been made. (Fig. 2.) 

Case 1. N. W., a fifty year old Negro 
woman, had a definite diagnosis of Charcot 
knees, most severe on the left. In December, 
1951, an arthrodesis was carried out. Difficulty 
was encountered in inserting the nail through 
the window in the femur and a tendency of the 
shaft to splinter about the window was noted. 
This method was abandoned, and fixation of 
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the knee with Steinman pins and turnbuckle 
compression was used. She was placed in a 
single hip spica. About two weeks postopera- 
tively, while being turned in bed, the femoral 
shaft fractured through the window made for 
the intramedullary nail. The knee went on to a 
satisfactory solid fusion. However, the patient 
has refractured the femur and is still under 
treatment. (Fig. 3.) 

Case iv. P. C., a twenty year old Negro 
girl, was admitted with a stiff deformed knee 
in a position of 25 degrees varus and 15 degrees 
recurvatum. Three years prior to this she had 
been admitted to another hospital with a 
probable septic arthritis, possibly gonorrheal. 
On March, 1949, an arthrodesis using an intra- 
medullary nail was carried out. She was kept 
in a hip spica three months. Six months follow- 
ing surgery the Kiintscher nail was removed. 
The fusion is solid and in good position. 


COMMENTS 


The complications reported in this series as 
well as those by Stack should be noted. They 
are to some extent technical and can be guarded 
against. Nevertheless the defect created by 
windowing the femoral shaft is a point of 
weakness and therefore undesirable. The intra- 
medullary nail, by fixing the knee, adds a long 
lever arm to act upon the weakened portion 
of the shaft. Fractures through this defect may 
be prevented by careful protection of the femur 
by a spica or at least ‘by: non-weightbearing 
until there is x-ray evidence of complete heal- 
ing. But this, to an extent, offsets some of the 
virtues of the method. The long nail used by 
Kiintscher and inserted via the greater tro- 


chanter eliminates the necessity of a window 
in the femur and perhaps in this respect is a 
more desirable method. 

The chance of fracture of the nail at the 
joint line can be lessened, according to Chap- 
chal, by using heavier nails. However, if fusion 
does not take place or is greatly delayed, as so 
frequently occurs in neuropathic joint disease, 
the constant motion taking place over a long 
period of time would probably break any size 
nail available. Fortunately only minimal diffi- 
culty was encountered in removing the nail in 


Case 


SUMMARY 


1. Four cases of knee arthrodesis using an 
intramedullary nail are presented. Three of 
these were cases of Charcot joint, and compli- 
cations occurred in each of these. 

2. The complications consisted of fracture 
of the femur through the window used for 
insertion of the intramedullary nail in two cases 
and fracture of the nail at the knee in one case. 

3. In attempting an arthrodesis in the Char- 
cot knee, the use of the intramedullary nail is 
of doubtful value. 
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REFLEX sympathetic dystrophy is a term intro- 
duced in recent years to designate a group of 
trophic disorders resulting from autonomic 
nerve dysfunction. It is implied that the 
sympathetic division plays the chief role in the 
development of the clinical picture and that 
afferent stimuli represent the precipitating 
influence for the onset of the disease. 

Current viewpoints on the nature of the con- 
dition are expressed in an extensive review of 
the subject by Steinbrocher, Spitzer and Fried- 
man,! emphasizing the shoulder-hand syn- 
drome. Regarding the mechanism of develop- 
ment they state, “It must take into account 
these pertinent clinical facts: (1) conditions of 
widely separated location, such as myocardial 
infarction, herpes zoster, peripheral injuries, 
etc., can cause practically the same clinical 
picture; (2) this disorder seems to involve not 
only the autonomic system, parasympathetic 
as well as sympathetic, but also the motor 
pathways to muscles; (3) the disturbance does 
not show a definitely segmental pattern of dis- 
tribution; and (4) it is often improved or 
abolished by interruption of the sympathetic 
nerve supply to the upper extremity.” 

From an analysis of medical opinions it ap- 
pears that the foremost difficulty in the inter- 
pretation and management of these disorders 
is the identification of an anatomic factor which 
is sufficiently constant to establish a relation- 
ship to the disease. In an attempt to clarify 
this problem the following observations suggest 
a solution. 

Investigations in cases of musculoskeletal 
disorders have revealed structural abnormali- 
ties at two sites in the lower part of the back, 
i.e., the mid-sacral paraspinal region and the 
mid-lumbar region over the lateral portion of 
the sacrospinalis muscle. The changes consist 
of fibrosis of subfascial fat, with adhesions 
between this and the overlying lumbodorsal 

The initial injury is evidently a rupture of 
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REFLEX SYMPATHETIC DYSTROPHY 


R. J. Dirrricu, M.p., Diplomate, American Board of Orthopaedic Surgery, Toledo, Ohio 


the lumbodorsal fascia produced by contraction 
of muscles attached to the fascia at these sites, 
the gluteus maximus in the sacral region and 
the latissimus dorsi at the lumbar level. With 
subsequent repair of the torn structures, 
fibrous connections develop between them. 
This type of pathologic alteration was found 
in 87 per cent of sites explored surgically; it 
represents the primary source of noxious im- 
pulses, or trigger point. 

From a painful site of this nature, impulses 
arise and are referred to other portions of the 
body in accordance with a spinal segmental 
(sclerotomic) pattern of distribution. Referred 
phenomena of this type include pain and 
tenderness; they constitute the clinical mani- 
festations in many painful disorders which are 
interpreted as arthritis, fibrositis, bursitis, non- 
articular rheumatism and similar varieties of 
disease. 

In addition to somatic nerve effects, auto- 
nomic nerve reactions may develop as a result 
of the painful impulses at the sites of injury; 
they may appear in many forms and in any 
part of the body without restriction to sclero- 
tomic limits. According to Kuntz,‘ “Afferent 
impulses arising in any part of the body may 
elicit reflex reactions carried out by autonomic 
nerves.” The pathophysiologic effects develop- 
ing from autonomic nerve activity may be 
vasomotor, trophic, visceral or, probably, 
metabolic in nature. 

Within the scope of somatic nerve influence, 
three clinical syndromes of pain are recogniz- 
able as effects derived from the anatomic 
lesions: 

1. The mid-sacral (first sacral nerve) syn- 
drome develops from the sacral lesion; referred 
pain is most conspicuous in the buttock and, 
less frequently, in the thigh, leg and foot; re- 
ferred tenderness is elicited mostly in the lower 
part of the buttock. The trigger point is found 
at the level of the third sacral vertebra near 
the spine. 
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2. The mid-lumbar (second lumbar nerve) 
syndrome is characterized by referred pain and 
tenderness in the lower lumbar, upper sacral 
and sacroiliac regions. The trigger point is 
found over the lateral third of the sacrospinalis 
muscle at the level of the upper margin of the 
iliac crest. 

3. The latissimus dorsi (sixth, seventh and 
eighth cervical nerves) syndrome may develop 
from irritation of the aponeurosis of this muscle 
at either of the sites of injury, sacral or lumbar. 
Under these circumstances, referred pain and 
referred tenderness develop in the sclerotomic 
distribution of the sixth, seventh and eighth 
cervical nerves. 

The relationship of the pathologic changes 
at the two sites of injury to the somatic nerve 
effects (referred phenomena) has been satis- 
factorily established by operative findings and 
results; added support was obtained by obser- 
vations following diagnostic injection of local 
anesthetic into the trigger points. 

The surgical procedure employed for correc- 
tion of the disability consists of exposure under 
local anesthesia of the lumbodorsal fascia at the 
sites of injury, indicated by tenderness; in- 
cision of the fascia; dissection of adhesions 
from the ventral surface of the fascia; resection 
of the fibrosed subfascial tissues; and insertion 
into the operative field of a drain which is left 
in place for five to seven days. The surgical 
principle involved in this procedure is denerva- 
tion of the subfascial structures from which the 
noxious impulses arise. 


CASE REPORTS 


Case 1. This fifty-eight year old man was 
examined in August, 1952. In January, 1952, 
while at work as a pin setter in a bowling alley, 
his right leg had been struck by a bowling ball, 
causing a fracture of the tibia. He was treated 
elsewhere for this by immobilization in a plaster 
cast and obtained a satisfactory union, in good 
position and alignment. He complained of 
pain in the right knee and im the upper and 
lower parts of the right leg; the pain was con- 
stant in some degree and aggravated by walk- 
ing, sometimes causing a limp. He also com- 
plained of weakness of the right knee and a 
painful “cracking” when walking or in bending 
the knee. 

Examination showed slight enlargement of 
the tibia at the junction of the upper and 
middle thirds. Mild tenderness was elicited at 
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several points in the leg. Motion in the knee 
was normal in range, accompanied by moderate 
crepitation which he described as being painful. 
He was unable to support his weight in getting 
down to a squatting position or in getting up 
from this position due to pain and weakness 
of the knee. No other abnormalities were found 
in the lower extremities. 

Examination of the back revealed, after a 
lengthy search, a small area of tenderness in 
the right lumbar region over the lateral border 
of the sacrospinalis muscle and at the level of 
the upper margin of the iliac crest. This was 
elicited on moderately heavy pressure and was 
identified only by comparison with the same 
maneuver on the opposite side. There was no 
history of pain in the back at any time. 

Although the degree of tenderness in the 
right lumbar region was so mild as to appear 
insignificant, the sulfascial space at the site 
was infiltrated with procaine. About ten min- 
utes later he stated that the pain in the leg 
and the knee had subsided. He was at this 
time able to support his weight in bending 
down and rising from this position. 

On the following day he stated that he had 
been completely free from the pain in the leg 
and the knee, that the crepitation and weak- 
ness of the knee had disappeared and that he 
had practically normal endurance in walking. 
He has not been examined since. Indirect 
information about two months later indi- 
cated that he had retained the relief from his 
symptoms. 

Comment. The most important feature in 
the interpretation of the clinical picture is 
knowledge of the pathologic condition in the 
lumbar area. The degree of tenderness elicited 
at that point appeared sufficiently trivial to be 
insignificant, yet the site could be identified 
as the primary source of afferent impulses 
related to the disability. The reason for ascrib- 
ing the clinical manifestations to autonomic 
nerve reactions lies in the fact that the patho- 
logic lesion is situated in the sclerotomic field 
of the second lumbar nerve, which does not 
provide somatic afferent supply to structures 
at or below the knee joint. 

The promptness of the response noted in this 
case is not unusual, although more commonly 
a longer period of time is required for such 
change. 

It is noteworthy, also, that this patient had a 
claim for his injury in the industrial court, that 
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he was a surly, irresponsible individual who 
would be expected to take advantage of his 
disability for financial gain, and that all the 
important features of his handicap were sub- 
jective in nature. 

Case ul. A fifty-four year old woman was 
examined in March, 1953. Two months previ- 
ously she had slipped and fallen on an icy walk, 
sustaining mild injury to the left leg and 
ankle. This was not serious enough to require 
medical attention. She experienced mild pain 
in the lower half of the left leg. Within one 
week after the accident the lower half of the 
leg became swollen and somewhat more painful, 
and the skin of that part of the leg assumed a 
bright red color. There was no swelling, pain 
or color change at or below the ankle. She had 
consulted a physician ten days previously; an 
elastic bandage had been applied to the swollen 
part. 

Examination showed the skin in the lower 
half of the left leg to have a bright red color 
and a glistening appearance. Pitting edema was 
present in that part and several points of 
moderate tenderness were found. There was no 
abnormality of the ankle or foot. The cir- 
cumference of the left leg 2 inches above the 
ankle joint was % inch more than that of the 
right leg. In the upper part of the left leg be- 
yond the level of the swelling the circumference 
of the left leg was 44 inch less than that of the 
right. 

Examination of the back revealed several 
points of mild tenderness in the left sacroiliac 
region, and also in the left lumbar region over 
the lateral portion of the sacrospinalis muscle 
at the level of the upper margin of the iliac 
crest. There was no history of injury or dis- 
ability of the back at any time. 

Roentgenogram of the left leg and ankle 
showed no abnormality. 

Several days later the tender site in the left 
lumbar region was injected with procaine. One 
and a half hours later the skin was normal in 
color and the leg was much less sensitive to 
rubbing, pressure and manipulation. The site 
in the left lumbar region was reinjected for the 
purpose of prolonging the anesthetic effects. 

She reported later that for about five hours 
after the second anesthetization she experi- 
enced virtually complete relief from all manifes- 
tations, including pain, swelling, tenderness 
and color changes. All these features recurred 
gradually after several days although they 


were less intense. A gradual diminution of all 
clinical manifestations took place, so that three 
months after the injection she was completely 
relieved except for occasional mild aching in 
the leg. 

Comment. In this case objective evidence 
of autonomic nerve reaction was more obvious. 
Again, the problem of determining relation- 
ships was facilitated by knowledge of the 
existence and the influence of the pathologic 
lesion in the lumbar region. Here, also, the 
clinical features were present in a location 
which is not supplied by somatic afferents from 
the same spinal nerve as that in which the 
original noxious impulses arise. 

Case i. This woman, aged forty-nine, was 
examined in February, 1953. Four months 
previously her right ring finger had been ex- 
tensively crushed and lacerated when a wheel 
of an automobile passed over it. She was 
treated elsewhere for this over a period of ten 
weeks. The result was a finger which was stiff, 
painful, swollen and discolored. She described 
pain radiating from the finger to the elbow 
and the shoulder. — 

In examination the right ring finger was 
smaller than normal. The skin in the lower two 
phalanges was bluish in color, with a tense, 
glistening appearance. Only a few degrees of 
motion were present in the two interphalangeal 
joints. Moderate to marked tenderness was 
elicited in all portions of the lower two pha- 
langes. Less pronounced tenderness was found 
at the wrist, elbow, shoulder, the pectoral 
region and the latissimus dorsi muscle. In the 
lower part of the back scattered points of 
tenderness were found in the gluteal region, the 
lower lumbar, upper sacral and _ sacroiliac 
areas. Both the sacral and lumbar sites, vulner- 
able to injury, were distinctly tender. The 
patient insisted that she had never had any 
disorder of the back. 

Two months later the condition was un- 
changed. The sacral and lumbar trigger points 
were injected with procaine intrafascially and 
subfascially, eliminating the tenderness at 
these sites. Two hours later the pain and 
tenderness in the right hand were markedly 
relieved and active motion was more free and 
less painful. After another period of two hours 
there was a distinct diminution of the tense 
swelling of the finger, so that wrinkling of the 
skin was noticeable. Active motion of the 
fingers was easier to perform although there 
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was no change in the range of motion in the 
interphalangeal joints. There was also, at this 
stage, a marked diminution of tenderness 
previously noted in other parts of the upper 
extremity, the pectoral region and the latissi- 
mus dorsi muscle. 

Comment. The relationship between the 
source of impulses in the lumbar region and the 
pain in the right ring finger is partially sclero- 
tomic, by the process of referred pain and 
referred tenderness, which evidently arose in 
the pain receptors of the aponeurosis of the 
latissimus dorsi muscle. This mechanism of 
reference may account for the somatic com- 
ponent of pain in the injured ring finger and 
also in other parts of the upper extremity and 
the pectoral region, all of which are supplied 
by the sixth, seventh and eighth cervical 
nerves. The principal evidence of participation 
of the autonomic nervous system was the tense 
swelling of the finger, which was substantially 
diminished by abolishing the afferent impulses 
at their source. In the analysis of the total 
picture it is evidently necessary to consider 
noxious stimuli from two sources: (1) those 
which arise in the deranged tissues of the 
finger and (2) those derived from the painful 
lesion in the lumbar area. In this instance the 
process of summation of afferent impulses from 
these two sources was considered to be opera- 
tive in aggravating the clinical manifestations. 

In this case, likewise, knowledge of the 
powerful influence of afferent impulses arising 
in the deranged structures in the lumbar region 
provided the explanation for intensification 
of the clinical features. 

Case iv. This fifty-one year old man was 
examined in December, 1952. In March, 1951, 
while working as a railroad switchman, he had 
fallen from a railway car. In this, he sustained 
lacerations of the skin of the left leg, a fracture 
of the lower end of the left fibula and an injury 
to the lower part of the back. He was treated 
elsewhere and spent one month in a hospital. 

Immediately after the accident he experi- 
enced frequent headache and attacks of dizzi- 
ness; he noted difficulty in evacuation of the 
bowels and bladder. These features subsided 
gradually during the first year after injury. 
The manifestations which persisted were pain 
in the lower part of the back and in the left 
foot, numb feeling of the left leg and loss of 
motion in the toes of the left foot. Pain in the 
foot caused a limp due to the necessity of 
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assuming a position of outward rotation of the 
lower extremity in walking. 

Examination showed the limp in walking 
with the left foot rotated outward about 45 
degrees. The skin of the toes and metatarsal 
regions in the left foot was markedly hypo- 
esthetic on the dorsal and plantar aspects. The 
plantar surface of the left foot was tender. 
Motion of the toes was limited, apparently 
due to weakness of the muscles. The left leg 
showed 1% inch loss in circumference. Scars in 
the skin on the anterior aspect of the left leg 
were healed, movable and non-tender. 

Examination of the back revealed numerous 
sites of tenderness in the lower lumbar, upper 
sacral and sacroiliac regions of both sides; it 
was possible also to elicit definite tenderness 
bilaterally in the mid-lumbar region over the 
lateral portion of the sacrospinalis muscle. 

Roentgenographic examination had not been 
undertaken until approximately one year after 
the accident. The films showed an old com- 
pression fracture of the fourth lumbar vertebra. 
It was impossible to determine any relation- 
ship of this condition to the accident. 

At a later date the site of tenderness in the 
left mid-lumbar region was injected with pro- 
caine, eliminating all tenderness in that 
location. 

Three hours later sensation had returned at 
the injected site and it was reinjected. About 
fifteen minutes later the man stated that sensa- 
tion in the toes of his left foot was noticeably 
improved. No significant change was noted 
otherwise. 

Two hours after the second injection he re- 
ported that for a period of about one hour he 
was relieved of the pain in his left foot, enabling 
him to walk without limp and with the foot 
in a normal position. The pain in the lower part 
of the back was described as being less intense 
and located in a smaller area than ordinarily. 
Examination showed marked diminution of the 
tenderness in the lower part of the back, 
improved sensation in the skin of the left foot 
and improved motion of the toes in flexion and 
extension. 

Comment. All the important features of the 
disability were greatly modified by temporary 
interruption of afferent impulses arising from 
the suspected trigger point. Considerable diffi- 
culty was encountered in the investigation due 
to a number of factors which required consider- 
ation as influences in the development of the 
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clinical picture. Complete evaluation was not 
possible due to failure of the patient to return 
for additional study. There was reason for 
suspicion that a similar lesion was present in 
the right lumbar region, to account for some 
of the clinical findings. The observations indi- 


cated clearly the role of afferent impulses from | 


the left lumbar region as the most significant 
factor in producing the disability in the left 
foot. Here, as in Cases 1 and 11, the autonomic 
nervous system is the only influence which 
could be considered in the developments in the 
left foot. 

Case v. This sixty year old man was 
examined in August, 1950. In January, 1949, 
while engaged in work requiring heavy lifting, 
he had experienced a sudden attack of pain and 
weakness of the right shoulder. At the same 
time he noted numbness and weakness of the 
right hand which later became swollen. He was 
treated in a hospital for three weeks. After 
dismissal he experienced pain in the lower 
part of the back on the right side, with radia- 
tion to the groin. He was unable to perform 
any type of work. The condition had been 
practically unchanged since onset. 

Examination showed no significant atrophy 
of muscles in the right shoulder, scapular 
region or the upper extremity. Active abduction 
and flexion of the right arm were possible to 
go degrees and somewhat painful. Inward and 
outward rotation were approximately normal. 
Moderate tenderness was elicited at numerous 
points in the scapular region, the right shoulder 
and arm. From several sites in the scapular 
region pain was described as radiating to the 
shoulder. 

In the right side of the back below the costal 
margin and over the lateral portion of the 
sacrospinalis muscle was an old adherent and 
retracted scar 2 inches long and 1 inch wide. 
This had been caused about fifty years before 
and had never troubled the patient. Immedi- 
ately below this, at the level of the third lumbar 
vertebra and over the lateral portion of the 
sacrospinalis muscle, distinct tenderness was 
elicited. Tenderness was also found along the 
right iliac crest and in the right groin. 

The right hand was swollen without pitting 
of the tissues on pressure. There was no wrink- 
ling of the skin. The dorsum of the hand showed 
‘a dusky red erythema. The skin was anesthetic 
to pin prick below the wrist; between the wrist 
and the elbow it was hypoesthetic. The fingers 
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could be actively although incompletely ex- 
tended, but flexion was weak so that he could 
not approximate the ends of the fingers to the 
palm of the hand. 

Roentgenograms of the right shoulder showed 
a moderate degree of hypertrophic arthritis but 
otherwise no abnormality. 

The condition was interpreted as shoulder- 
hand syndrome. It was considered likely that 
the site of tenderness in the right mid-lumbar 
region provided the afferent impulses for stimu- 
lation of the autonomic nervous system. A 
painful pathologic lesion at this site,was re- 
garded as the cause of the pain in the groin, 
representing the second lumbar nerve syn- 
drome. In the upper part of the body develope 
ment of the latissimus dorsi syndrome could 
account for the somatic nerve manifestations, 
as pain and tenderness. The vasomotor and 
sensory disorders of the upper extremity and 
the muscle weakness were regarded as auto- 
nomic nerve reactions. 

The man was seen at intervals thereafter; 
his condition was unchanged. In May, 1951, all 
the important features of the disability seen 
at the first examination were present. Dy- 
namometer reading of the left hand was 20 
pounds, that of the right o pounds. 

The painful site in the right mid-lumbar 
region was injected with procaine to anesthetize 
the subfascial structures and the aponeurosis of 
the latissimus dorsi muscle. Two hours later 
the patient stated that the pain in the arm and 
shoulder was noticeably relieved. Sensation 
in the skin of the hand was improved. Dy- 
namometer reading in the left hand was 80 
pounds and that in the right was 20 pounds. 
The mid-lumbar site was reinjected with 
procaine. 

One hour after the second injection additional 
improvement was noted subjectively and ob- 
jectively. The patient stated that the pain in 
the upper parts of the body had disappeared 
completely; he had less pain in the lower part 
of the back. Sensation in the skin of the right 
hand was markedly improved. The edema was 
less pronounced, with a noticeable return of 
wrinkling in the skin, and the color of the hand 
and forearm was more normal. Dynamometer 
reading at this time was 80 and 85 pounds in 
the left hand and 40 and 50 pounds in the 
right hand. Abduction and flexion of the arm 
at the shoulder were increased 30 degrees. 

According to later reports, this state of im- 
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Fic. 1. Anatomic chart showing distribution of referred pain and 
referred tenderness derived from pathologic lesion in right mid-lumbar 
region (indicated by solid marking). Darted lines show distribution of 
referred pain; small circles show location of most common sites of 
referred tenderness. Markings distal to site of trigger point indicate 
extent and distribution of second lumbar sclerotome; markings proxi- 
mal to that point show extent and distribution of somatic manifesta- 
tions observed with latissimus dorsi syndrome (sixth, seventh and 
eighth cervical nerves). Note contralateral reference of pain and 


tenderness. 


provement persisted for about two days, fol- 
lowed by gradual return to the previous state 
of disability. 

Comment. This patient presented the char- 
acteristic features of the shoulder-hand syn- 
drome. The chief observations of interest are 
the location of the suspected trigger point in 
the lumbar region and the influence of this in 
giving rise to the disabling features. Among 
the latter are pain, trophic and vasomotor 
changes and muscle weakness; all of these were 
temporarily reversed by interruption of the 
afferent impulses from the trigger point. 


REMARKS 


In the analysis of the clinical course of this 
group of patients the outstanding observation 


is the uniformity of the anatomic lesion which 
is considered to be the primary source of the 
noxious stimuli. Although the structural altera- 
tions which are regarded as the principal factor 
for the onset and progression of the disease 
have not been visually verified, it may be 
assumed with reasonable certainty that they 
are similar to those previously demonstrated 
in other types of disorder. This attitude appears 
justifiable in view of the observations made by 
physiologic methods of investigation, such as 
temporary interruption of afferent impulses 
from the suspected site by local anesthetiza- 
tion. It is noteworthy that the response to the 
diagnostic procedure was sufficiently obvious 
and sufficiently prompt to provide support for 
this viewpoint. 
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It should be emphasized that the clinical 
manifestations reveal nothing to suggest an 
investigation of the lesion which is regarded 
as the trigger point for the genesis of the dis- 
ease. The only motive for the search was 
knowledge of the existence of such lesions and 
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provided that the common trigger point is 
recognized. 

The direction and the distribution of scle- 
rotemic pain and tenderness, seen with a 
combination of the second lumbar nerve and 
the latissimus dorsi syndromes, are illustrated 
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Fic. 2. Diagram showing series of manifestations in genesis of auto- 
nomic nerve dysfunction. The pathologic lesion (PL) gives rise to pain- 
ful impulses resulting in referred tenderness (RT) and dysfunction of 
autonomic nervous system (ANS). The line C-D shows the location 
where interruption of noxious impulses is carried out according to 
current procedure most commonly employed. The line A-B shows the 
site where impulses were interrupted in this series of cases. 


the powerful influence which they may exert in 
upsetting normal physiologic activities. 

It is significant that these were the only 
patients so afflicted who were investigated by 
this method. 

The principal clinical feature is pain. This 
may be of two types, i.e., somatic nerve pain 
and that caused by autonomic nerve dysfunc- 
tion. These two kinds of pain may coexist and 
raise difficulties in differentiation. This is all 
the more likely in cases in which the somatic 
nerve effects (referred or sclerotomic phe- 
nomena) appear in the same parts of the body 
as the autonomic nerve reactions. Inasmuch 
as both somatic and autonomic nerve effects 
were obviously derived from the same source 
of sensory stimuli, the precise distinction of 
effects initiated by each neuronic system is, for 
practical clinical purposes, of minor importance 
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in Figure 1. The mechanism of development of 
autonomic nerve dysfunction is illustrated in 
Figure 2. This process appears to occur as a 
chain of events in contrast to the customary 
interpretation of the course as a “vicious 
circle.” 

It is probable that the physiologic principle 
of summation of impulses is operative in the 
genesis of many clinical conditions of this 
nature. This is evident from the observation 
that frequently a very mild trauma gives rise 
to profound disturbances which are greatly 
out of proportion to the gravity of the injury. 
Observations in this group of patients demon- 
strate clearly that one component of harmful 
influences was derived from the site in the 
lumbar region and that, with the elimination 
of this feature, the existing disability was 
greatly reduced or completely abolished. 
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It is realized that several of the cases in this 
series do not present objective evidence of 
extensive tissue damage that is ordinarily seen 
in the more serious forms of disease classified 
as reflex sympathetic dystrophy. However, the 
subjective manifestations, the clinical course 
and the anatomic and physiologic relationships 
are, in all important respects, similar to those 
seen in the more obvious and more violent 
forms of disability. Since the clinical features 
appear outside the distribution of the somatic 
nerve supply, it seems necessary to ascribe 
the effects to participation of the autonomic 
nervous system. 

Weakness or complete paralysis of muscles 
may be due in part to somatic nerve effects, but 
only to the extent that active motion is in- 
hibited by pain; a more likely explanation is the 
development of trophic disorders resulting 
from autonomic nerve dysfunction. 


SUMMARY 


From observations in five cases there is 
reason to believe that the clinical picture of 
reflex sympathetic dystrophy is in large part 
dependent on afferent impulses derived from a 
pathologic lesion of soft tissue structures in 
the lower part of the back. The lesion is char- 
acterized by fibrosis of subfascial fat, with 


fibrous connections between this structure and 
the overlying lumbodorsal fascia. Sensory 
stimuli initiated at this site give rise to the 
somatic effects of referred pain and referred 
tenderness. In addition, they may activate the 
autonomic nervous system. The reactions of the 
autonomic system are represented by changes 
which may be vasomotor, trophic, visceral or 
metabolic in nature. 

When this mechanism is suspected from the 
physical findings, it is relatively simple to 
verify it by anesthetization of the pathologic 
lesion. This procedure sometimes provides 
satisfactory relief for indefinite periods of time. 
Surgical correction consisting, in principle, of 
denervation of the abnormal structures is more 
likely to restore adequate function. 
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Local Anesthesia in Facial and Jaw Fractures 


Ricuarp M. Herp, p.p.s. AND JoHN C. WEETER, M.D., Louisville, Kentucky 


From the Department of Surgery, Louisville General 
Hospital, University of Louisville School of Medicine, 
Louisville, Ky. 


In the surgical treatment of facial or jaw 
injuries the anesthesia of choice is of great 
importance. This paper illustrates the use of 
2-isobutyl amino ethyl meta amino benzoate 
(unacaine®) in sixty-three facial and mandibu- 
lar fractures and other frequently encountered 
facial injuries, with special reference to cerebral 
injury as a complicating factor. 


HEAD INJURIES WITH POSSIBLE CEREBRAL 
DAMAGE 


It should be pointed out that head injury 
with possible brain damage is looked upon as a 
contraindication! to the immediate reduction 
and fixation of mandibular and facial fractures 
if the patient is to be treated under general 
anesthesia. This is generally true; however, 
when surgery can be performed under infiltra- 
tion or nerve block anesthesia in borderline 
cases of conscious patients with questionable 
cerebral damage without endangering the 
safety of the patient, the result of the operation 
will be superior than if surgery were delayed 
until the period of observation for cerebral 
damage was over. Usually a fractured, retro- 
displaced mandible causes respiratory embar- 
rassment due to relaxation of the structures 
of the floor of the mouth. 

We have followed the principle of early reduc- 
tion and adequate immobilization in the re- 
ported cases and believe that early treatment 
has aided in the obtaining of a superior func- 
tional and cosmetic result as well as aiding the 
patient’s recovery. 

Occasionally we are called on to reduce 
facial fractures after other fractures of the body 
have been reduced and immobilized. We be- 
lieve that moving the patient to the operating 
room, especially if traction apparatus has been 
set up for the other fractures, is unnecessary 
and often harmful. In these cases one can also 
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utilize regional or infiltration anesthesia and 
perform the procedures at the bedside. 

The most important first step in the examina- 
tion and treatment of jaw and facial fractures 
is the obtaining of adequate x-ray films. In 
many cases stereoscopic films are preferable in 
order to ascertain the exact relationship of the 
fragments. One of the first things ordinarily 
done while waiting for development of the films 
is the administration of tetanus antitoxin or 
an active immunization with tetanus toxoid. 
Graham and Scott? have shown that active 
immunization with toxoid reduces the incidence 
of tetanus if the patient has already been ac- 
tively immunized. We then use a “booster” 
dose of 1 cc. If the patient has not been actively 
immunized, 1,500 American units of antitoxin 
should be given and repeated at weekly inter- 
vals until three doses have been administered. 


ANESTHESIA 


Premedication. All adult patients in this 
series received premedication of demerol, 100 
mg., and atropine or scopolamine, 50 gr. 
Barbiturates are not routinely given because of 
their depressing action on the central nervous 
system; however, sodium amytal and oxygen 
a_e routinely available for immediate use should 
any signs of toxicity be apparent. In no case 
in this series did these signs of intoxication 
develop. 

Technic. Infraorbital injection is accom- 
plished by an injection of 2 to 3 cc. of unacaine 
into the infraorbital foramen which is situated 
about 1 cm. below the lower orbital margin, 
about mid-way between the inner and outer 
angles. (Fig. 1.) This anesthetizes the lower 
eyelid, skin and cartilage on the side of the nose 
and the upper lip. 

The second division of the trigeminal nerve 
may be anesthetized by passing the needle 
through the buccinator muscle into the infra- 
temporal fossa and then into the pterygopala- 
tine fossa where the solution is deposited. The 
landmarks of this injection site are the anterior 
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border of the ramus and the coronoid process 
of the mandible. Then the base of the zygo- 
matic process of the malar bone is palpated 
and at this place the needle is directed hori- 
zontally at right angles to the cheek, slightly 
backward clearing the tuberosity and then up- 


ovale. (Fig. 3.) About 2 to 3 cc. of unacaine are 
injected after aspirating to see if the needle is 
in a vessel. This anesthetizes the lower jaw, 
gum tissue, floor of the mouth, a portion of the 
cheek and the anterior two-thirds of the 
tongue.*~* 


Fic. 1. Diagrammatic drawing of technic for infraorbital injection. 


Fic. 2. Diagrammatic drawing of technic for injection of second division of the trigeminal nerve. A, foramen 
rotundum; B, maxillary division of trigeminal nerve; C, postero-superior dental nerve. 


Fic. 3. Diagrammatic drawing of technic for injection of mandibular nerve. A, mandibular nerve exit from fora- 


men ovale. 


ward where bone will again be encountered. 
This will be in the pterygopalatine fossa which 
is under the greater wing of the sphenoid just 
below the foramen rotundum. (Fig. 2.) Two 
or 3 cc. of solution will be sufficient anesthesia 
for the surgery of the maxillary bone, the 
maxillary sinus, alveolar process, operations of 
the soft tissue of lips, nose and cheek, almost 
covering the entire side of the face. 

There are many approaches for the injection 
of the mandibular division of the fifth nerve. 
We use the technic for anesthetizing the nerve 
at its exit from the foramen ovale. One land- 
mark for this procedure is the sigmoid notch, 
which may be located as a distinct depression 
just anteriorly to the condyle of the mandible 
and below the zygoma. The condyle can be 
easily detected by opening and closing the 
patient’s mouth. The other landmark is the 
inferior border of the zygomatic arch. Into this 
depression just described the needle is inserted 
at a right angle to the surface of the cheek and 
is advanced about 30 mm. The needle will 
generally strike bone and this will correspond 
to the smooth undersurface of the greater wing 
of the sphenoid just external to the foramen 


TECHNIC OF REDUCTION 


Anatomic Considerations. In facial and jaw 
fractures the correct dental occlusion is very 
important because when the occlusion is re- 
established the bone fragments are in good 
functional alignment. The pull of the muscles 
attached to the mandible is the chief reason 
for displacement of the fragments. The mas- 
seter, temporal, internal and external pterygoid 
muscles generally tend to pull upward and 
inward. The mylohyoid, digastric and genio- 
hyoid muscles tend to pull downward and 
inward. The displacement of the fragments is 
also caused by the direction and bevel of the 
fracture line, and by the direction and intensity 
of the traumatic force. 

Mandible and Maxillary Fractures. Of the 
twenty-eight fractures of the mandible nineteen 
were reduced with intermaxillary splints, four 
were reduced by open reduction and inter- 
osseous wiring, three by circumferential wiring 
and two by external fixation. All patients re- 
ceived the aforementioned premedication and 
unacaine anesthesia utilizing the mandibular 
division of the fifth nerve approach previously 
described. All mandibular fractures were re- 
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duced and fixed without discomfort to the 
patient. 

For the five fractures of the mandible and 
maxilla the foregoing procedure was followed 
plus infraorbital injection and second division 
block of the trigeminal nerve. 

The displacement in maxillary fractures is 
not as great as in mandibular fractures. The 
fractured parts are usually moved downward, 
laterally and backward. Some maxillary frac- 
tures are impacted. Although displacement of 
the facial bones is not great, slight displacement 
affects the facial contour and is noticeable 
following injury. Fractures in the maxilla may 
alter the orbital cavity and cause visual 
disturbances. 

The general care of maxillary fractures is 
similar to that used in mandibular fractures. 
When both the mandible and maxilla are frac- 
tured, the entire facial structure may be so 
distorted that reduction in stages Is necessary. 
In multiple fractures we delay complete reduc- 
tion of the fragments in some cases in order to 
gain support by taking advantage of partial 
healing and fixation in one area or another. We 
have found local anesthesia useful, and a satis- 
factory reduction is eventually obtained by 
manipulating different fragments as healing 
progresses. Each type of fracture requires a 
special type of immobilization which is found 
adequately discussed in detail by leading 
authorities. 

Fractures of the Nose. In this series five 
fractures of the nose were reduced under una- 
caine anesthesia by injection of a total of 8 cc. 
locally along the dorsum and in each nasolabial 
fold. In addition, most cases required topical 
anesthesia which was accomplished by packing 
the nostril with pontocaine. The fragments 
were then manipulated manually with straight 
hemostats introduced in the nostrils to elevate 
the depressed fragments. An aluminum or 
metal splint was used for immobilization. This 
was fashioned from an ether can which is 
commonly available in any hospital, and is cut 
to pattern with bandage scissors. This _ 
is held in place with adhesive tape and i 
molded daily to keep the bridge of the nose 
narrow for five to seven days. 

Fractures of the Zygoma. Fractures of ie 
zygoma in this series were reduced using the 
oral approach, a stout elevator being passed 
upward behind the zygoma to elevate the frag- 
ment. We believe that this is a simpler ap- 
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proach than the Gillies method. Injection of 
the infraorbital nerves plus deep infiltration in 
the incision lines give good anesthesia. 

Soft Tissue Wounds. We believe that soft 
tissues should not be sutured before bony frag- 
ments are immobilized for several reasons. It is 
always possible to tear apart a recently sutured 
facial wound in the process of stretching the 
skin in order to gain exposure. This is especially 
true in lacerations around the mouth. Secondly, 
an open wound may give excellent access to 
fracture sites if open reduction is necessary. 
Thirdly, better alignment of tissues is always 
accomplished if the bony framework is returned 
to its original position before the two edges 
of a skin laceration are lined up in closure. We 
therefore consider only the control of hemor- 
rhage and cleansing of the wound before im- 
mobilization of the fracture and then deal with 
the closure of the soft tissues themselves after 
fixation of the fragments. In lacerations of the 
lip a better cosmetic result is obtained with 
nerve block rather than local infiltration in 
the lacerated area because local infiltration 
tends to balloon the tissues out of normal 
proportions. 

Postoperative Care. Common pathogens in 
contaminated wounds can usually be controlled 
with 1 gm. of streptomycin and 300,000 units of 
penicillin twice a day.7 We believe that oral 
hygiene is very important in all cases involving 
the oral cavity, and recommend phylorinol as a 
mouth wash. 


SUMMARY 


Reported is the treatment of maxillofacial 
injuries using a new local anesthetic which ts 
positive in its action, rapid in its induction and 
profound in its intensity.* We believe early 
immobilization is of great importance and may 
be accomplished safely without the risk of a 
general anesthetic in patients who have or are 
suspected to have head injury. This early 
reduction is also important, even in cases of 
possible cerebral damage, in order to obtdin the 
best cosmetic and functional results. Local 
anesthesia enables early reduction in cases of 
questionable cerebral damage which might be 
impossible if general anesthesia were the only 
agent available. It should also be pointed out 


*The anesthetic solution used is available under 
the trade name unacaine and was generously supplied 
for this study by the Novocol Chemical Manufacturing 
Co., Inc., Brooklyn, N. Y. 
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that oral hygiene is very important in the Infiltration and General Anesthesia in Dentistry. 
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IN patients with clinical hyperparathyroidism often a palpable nodule 
in the neck is absent and x-rays may fail to show a calcified parathyroid. 
Since these patients have severe symptoms whether the increased function 
was due to hyperplasia, adenoma or carcinoma, exploratory operation is 
indicated. If the hyperfunctioning parathyroid cannot be found and one of 
the four is absent from its normal anatomic location, subtotal thyroidectomy 
is advisable on that side since the abnormal gland may be imbedded in the 
thyroid. If not, the diseased parathyroid may be located in the mediastinum 
and is usually found and removed subsequently via sternotomy. It is occa- 
sionally found at the site of the thymus gland and any remnant of the 
thymus should be removed at this same time. (Richard A. Leonardo, M.D.) 
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Causes of Operative Mortality in Chronically 
_ Til Geriatric Patients 


Il. WITH AN ANALYSIS OF EIGHTY ADDITIONAL CONSECUTIVE 
AUTOPSY RECORDS 


Louis Carp, M.p., Diplomate, American Board of Surgery, New York, New York 


From the Second Surgical Division, Goldwater Memorial 
Hospital, New York, N. Y. Read before the American 
Geriatric Society, Chicago, Ill., June 5-7, 1952. 


A PREVIOUS communication in 1948! discussed 
the causes and possible reduction of operative 
mortality in substandard risk patients sixty 
years and over, most of whom were already 
hospitalized for degenerative diseases and who 
died within one month after operation. The 
facts were based on an analysis of 100 consecu- 
tive autopsy records between the years 1939 
and 1946. The principal and contributory 
causes of death during this period are listed in 
Table 1. The present study includes a compara- 
tive analysis of the next eighty consecutive 
autopsy records during the period 1946 to 1952 
(Tables 1 and 11) when antibiotics became gen- 
erally available to the profession and when 
there was improvement in anesthesia, antico- 
agulant therapy and blood transfusion, and a 
better understanding of chemical balance, 
blood dyscrasias, blood volume deficit, pre- 
operative digitalization and shock. Cumulative 
experience taught better and more accurate 
diagnosis, better indications, contraindications 
and types of surgical therapy. This study shows 
that the pattern of operative causes of death is 
similar to that in the previous study except 
that there is now a diminution of the principal 
causes of death from cardiac failure, sepsis, and 
peritoneal and kidney infection. At the same 
time, our statistics during the second period 
show an over-all decline in operative mortality 
of about 7 per cent in elective and 21 per cent 
in emergency surgery. (Table 111.) 

Statistics are difficult to interpret and evalu- 
ate. Even cases which fall in the same groups 
are not comparable because senescence, the 
aging process, and complex, varied and multiple 
pathologic states vary in different individuals. 
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However, autopsy findings are factual and their 
analysis produces an over-all picture which 
approximates the truth and makes generaliza- 
tions possible. 


CAUSES OF OPERATIVE MORTALITY 


These may become difficult to evaluate in 
chronically ill geriatric patients because of con- 
comitant disease of the heart, blood vessels, 
kidneys, lungs, liver or brain, with possible 
accompanying metabolic disturbance. All these 
contribute to deterioration and mortality. The 
principal and contributing causes of death may 
be so interrelated, multiple and confusing that 
it is sometimes hard to establish the primary 
cause of death, even with autopsy. In this 
report only those who died within one month 
after operation are included because they might 
have died during this period without operation, 
especially in emergency conditions, and because 
during this period the patient feels the maxi- 
mum effect of an operative procedure. It is at 
this time that the surgeon uses his greatest 
effort to tide him over. Diminished homeo- 
stasis in the aged makes more exact diagnosis 
imperative so that indications may be met with 
directness, and error and fumbling reduced to 
a minimum. Younger people have more reserve 
and can recover more easily. 

Emergency Surgery. Table u1 shows how 
much higher the mortality is in emergency as 
compared with elective surgery. It is approxi- 
mately twice that of the latter. This figure 
becomes understandable in view of the greatly 
increased risk in acute cases because generally 
these patients come to operation too late, 
especially when there are spreading infections 
and obstruction in the circulatory or other 
systems. Deterioration is then very rapid. 
Valuable time may pass because differential 
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diagnosis may be difficult and work-ups too 
prolonged; the pain threshold is usually low- 
ered; a pathologic mental state may interfere 
with an accurate recital of history and symp- 
toms; preoperative preparation may be too 
prolonged; defeatists have a natural tendency 


to know that surgery saved many lives which 
would have been doomed without it. 
Statistical Analysis of Causes of Mortality. 
In the present study sixty-six men and four- 
teen women were autopsied. The oldest patient 
was ninety-four years of age. The average age 


TABLE I 
ANALYSIS OF CAUSES OF DEATH IN 180 CONSECUTIVE AUTOPSY RECORDS IN PATIENTS SIXTY YEARS 
AND OVER* 


| 


| 


Bronchopneumonia 
Cardiac failure 
Pulmonary edema 
Peritonitis 


Pyelonephritis 
Coronary occlusion 
Anesthesia 

Lung abscess 
Metastatic carcinoma 
Decubitus ulcers 
Pulmonary tuberculosis 
Bronchiectasis 


Meningitis 

Ruptured abdominal aneurysm 
Hepatitis 

Mediastinitis 

Intraperitoneal hemorrhage 
Acute pancreatitis 

Intestinal obstruction 
Cirrhosis of liver 
Intraabdominal abscess. . . . 
Infarct abdominal viscera 
Pleural effusion 

Lipoid pneumonia 
Intraabdominal visceral fistula 
Cystitis 

Cholelithiasis 

Chronic pancreatitis 

Acute pancreatitis 


Principal 
Causes 


= &: 


1939-1946 1946-1952 


Important 
| Contributing 
Causes 


Important 
Contributing 
Causes 


Principal 
Causes 


31 (38.8%) 

8 (10%) 

6 (7.5%) 
12 (15%) 
8 (10%) 


80 (100%) 


* Deaths occurred within 1 mo. after operation. 


to postpone surgery because the patients “‘are 
too sick or too old”’; there is often hope for the 
subsidence of a pathologic state as balanced 
against the feared surgical risk. It is heartening 


was seventy-two for both sexes. Table 1v indi- 
cates the sexes and decades into which the 
patients fell. Mortalities tend to increase with 
each advancing decade.” 


| | 
| 
Thrombosis and 2 I 


Reference to Tables 1 and 11 elicits observa- 
tions which can be briefly summarized as 
follows: 

Bronchopneumonia, peritonitis and cardiac 
failure with accompanying pulmonary edema 
were the principal causes of death in a little 
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TABLE II 


difficult to explain the rise in deaths from 
bronchopneumonia during 1946 to 1952, unless 
longer life after operation increased suscepti- 
bility to the factors which predispose to that 
disease. 

Deaths following gastrointestinal operations 


CAUSES OF DEATH ACCORDING TO SYSTEMS, oe TO 1952* 


Principal 

| | | 

Gastro- Extrem-| Genito- | Biliary | | Neuro- | Pan- Female | Respira- : 

|intestinal | ities iowa Tract | logic | creas | Genitalia | tory Circulatory 
Bronchopneumonia................. ; 9 | 4 9 5 3 I 

Pyelonephritis. . 3 


Ruptured abdominal aneurysm....... .| I 


Intraperitoneal hemorrhage........... 


9 
Metastatic carcinoma................ 2 
Cirrhosis of liver. . I 
Bronchopneumonia..................| I 
Intraabdominal abscess............... 1 
Infarct abdominal viscera............. I I 
I 
Pulmonary edema............. I 
Intraabdominal visceral fistula 


| | 


_ Contributory t 


* The findings common to practically all the autopsy records were varying degrees of arteriosclerosis, valvular defects, coronary 


sclerosis, and myocardial, renal and liver damage. 


t Additional contributing causes were varicose ulcers, old myocardial infarct, atelectasis, adhesive pericarditis, diabetes mellitus, 
pernicious anemia, nephrolithiasis, perinephric abscess, Hodgkin’s disease, polycystic degeneration of pancreas, local peritonitis, hemor- 


rhage from brain, hydronephrosis, aortic aneurysm. 


more than half the patients. Other important 
causes were thrombosis and embolism, and 
pyelonephritis. Among the impressive con- 
tributing causes of death were pyelonephritis, 
often unsuspected, metastatic carcinoma, in- 
testinal obstruction, bronchopneumonia, intra- 
abdominal abscess, infarcts in abdominal vis- 
cera, cystitis, cirrhosis of the liver, hepatitis, 
decubitus ulcers and pleural effusion. It is 


were caused chiefly by bronchopneumonia and 
in some instances by peritonitis resulting from 
existing perforation at the time of operation 
or from subsequent disruption of suture lines. 
Intestinal obstruction from various causes 
came to operation too late and too often from 
procrastination because of difficulty in diag- 
nosis or conservatism. Palliative decompression 
operations were of no avail. Inoperable carci- 
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noma accounted for other deaths. One patient 
with acute appendicitis succumbed to aspira- 
tion pneumonia. Other deaths were caused by 
cardiac failure, pulmonary edema, pulmonary 
embolus, metastatic carcinoma and a ruptured 
abdominal aneurysm. 


and septic meningitis probably resulting from 
severe decubitus ulcers. One patient who had a 
midthigh amputation for diabetic gangrene 
died of shock on the operating table. 

Two patients with brain tumors, one meta- 
static and the other recurrent, had surgical 


TABLE III 
MAJOR OPERATIONS ON SUBSTANDARD RISK PATIENTS SIXTY YEARS AND OVER* 


| 
| 
| 


| 
| No. of Major Operations | Per cent 
| | 

| 


of Total 


| 
Total | Emergency | 
|_ 


1946 24. 
1947 27. 
1948 21. 
1949 28. 
1950 38. 
1951 | 32. 
1946-1951 | 27. 
1939-1045 14 


| 


Emergency 


Per cent 


Mortality Rate 


| 
Postoperative Deaths | 
within 30 Days | 


Total | 


| 


Emergency Total | Emergency 


16 


' * Postoperative mortality rates within 30 days. 


Among the patients who had operations on 
the genitourinary tract, the major causes of 
death in numerical order were bronchopneu- 
monia, kidney and bladder infection. Of thirty- 
two patients with pyelonephritis, three suc- 
cumbed from that disease. Others died from 
pulmonary edema or peritonitis. One of the 
latter patients was operated upon for intestinal 
obstruction but autopsy showed a perforated 
diverticulum of the bladder. Another had a 
disruption of suture lines in a ureterointestinal 
anastomosis. Several patients died after cys- 
toscopy, but enough severe pathologic changes 
already existed to explain death without the 
procedure. Other deaths followed cystotomy 
and here also the patients would have died 
without this operation from long-standing 
kidney infection. 

The major cause of death after operations 
for biliary tract disease was bronchopneumonia. 
In this category two patients died of cardiac 
failure, two of peritonitis and one of hepatitis. 

Patients who had midthigh amputations for 
arteriosclerotic gangrene or thrombosis of large 
vessels died mostly from massive thrombosis 
of intraabdominal or intrathoracic vessels. 
Other causes of death among those who had 
extremity operations were cardiac failure, 
coronary occlusion, pulmonary edema, uremia 


TABLE Iv 
SEX AND AGE DISTRIBUTION* 


| 


Decade 


Male Female 


oth | 26 | 
8th 30 


goth 9 
1oth I 


Total 66 


* Oldest patient, 94 years; average age both sexes, 72 
years, 


therapy to give symptomatic relief. One died 
of bronchopneumonia, the other of subarach- 
noid hemorrhage. Another patient had opera- 
tive therapy for a transverse myelitis from 
unsuspected metastases to the spine. He died 
of bronchopneumonia. 

There were two radical resections of the head 
of the pancreas for carcinoma. One of these 
patients succumbed from portal vein hemor- 
rhage. Radical operation was contraindicated 
because lung metastases were found which had 
not been diagnosed. The other patient died of 
acute pancreatitis. 


There were miscellaneous deaths which are 
recorded in Table 
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Possible Reduction of Mortality. In every 
well organized hospital preoperative prepara- 
tion and postoperative care have become 
standardized to meet the requirements for the 
best service and support to the patient. The 
various methods to help reduce operative 
mortality in the aged have been discussed else- 
where.'*~¢ They include establishment of a cor- 
rect diagnosis, prompt preparation for early 
therapy for acute surgical conditions, mainte- 
nance of chemical balance and blood volume, 
adequate control of diabetes, preoperative 
digitalization, the proper use of antibiotic 
therapy and chemotherapy, the correct timing 
of the operation, the interdiction of elective 
operative procedures on hot, humid days, a 
correct psychologic approach to the patient, 
good anesthesia, skillful and gentle operative 
technics, interdiction of the use of refrigeration 
anesthesia with tourniquet because they predis- 
pose to thrombosis from direct and thermal 
trauma to diseased blood vessels and soft 
parts,’ early ambulation, adequate oxygena- 
tion, early recognition of phlebothrombosis, 
thrombophlebitis and embolism, and prophy- 
laxis against decubitus ulcers. Among other 
specific recommendations are cholecystostomy 
as opposed to cholecystectomy, brief and not 
prolonged tube decompression before surgical 
therapy for intestinal obstruction, appendec- 
tomy for acute appendicitis wherever possible, '/ 
operative fixation of intracapsular and inter- 
trochanteric fractures of the femur and opera- 
tive closure of midthigh amputations for 
arteriosclerotic and/or diabetic gangrene’ un- 
less there is obvious ascending infection or 
thrombosis of a major vessel. In patients who 
are in bad condition it is safer, if possible, to 
do just enough to give relief and to tide the 
patient over until a more favorable time when 
additional therapy may be used. This does not 
mean that multiple stage operations are advo- 
cated if the patient’s condition warrants a 
single procedure. 


SUMMARY 


Eighty consecutive autopsy records in the 
various systems are analyzed among patients 
sixty years and over who died within one 
month after elective and emergency surgery 
at the Goldwater Memorial Hospital, the 
population of which consists chiefly of chron- 
ically ill geriatric patients who are extreme 
substandard surgical risks. These cases oc- 
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curred between the years 1946 and 1952, when 
the antibiotics were available and when there 
was also improvement in various types of sup- 
portive therapy. The males predominated in a 
proportion of about 5:1, and a little less than 
half of all patients were in the eighth decade. 
In a previous communication 100 autopsies 
between the years 1939 and 1945, the chemo- 
therapeutic period, have been analyzed and 
discussed. The pattern of the principal and 
contributory causes of death was similar in both 
groups although the mortality rate among all 
operated cases dropped 7 per cent in the elec- 
tive and 21 per cent in the emergency cases in 
the antibiotic period. The outstanding principal 
causes of death in the present study were 
bronchopneumonia and peritonitis, and cardiac 
failure with accompanying pulmonary edema 
in a little over half the cases. During this same 
period there was a diminution in the number of 
deaths from cardiac failure, sepsis, and peri- 
toneal and kidney infection. It is difficult to 
explain the rise in deaths from bronchopneu- 
monia unless it can be attributed to a longer 
life after operation and therefore increased 
susceptibility to the factors which predispose 
to bronchopneumonia. Other important causes 
of death were thrombosis and embolism, and 
pyelonephritis. Among the impressive con- 
tributory causes of death were pyelonephritis 
and cystitis, metastatic carcinoma, intestinal 
obstruction, intraabdominal abscess, infarcts 
in abdominal viscera, cirrhosis of the liver, 
hepatitis, decubitus ulcers and pleural effusion. 
Most of the deaths after gastrointestinal opera- 
tions were caused by bronchopneumonia, peri- 
tonitis and cardiac failure; after biliary tract 
operations by bronchopneumonia, cardiac fail- 
ure and peritonitis; after genitourinary opera- 
tions by bronchopneumonia, cardiac failure 
and pulmonary edema, pyelonephritis and 
peritonitis; and after extremity operations by 
thrombosis, bronchopneumonia and _ cardiac 
failure. 

Some of the factors which precipitated the 
deaths were analyzed. Among the more impor- 
tant was the increased risk in emergency 
surgery, with mortality about twice that of 
elective surgery, especially when patients came 
to operation too late. They had rapid deteriora- 
tion and often irreversible changes or shock 
which supportive therapy could not combat. 
Other factors were accompanying multiple 
degenerative diseases, errors in diagnosis and 
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technics and contraindicated technics. Surgical 
errors in chronically ill geriatric patients are 
costly. Their diminished homeostasis and _re- 
serve are not comparable with the better repair 
and vital processes and recuperative powers in 
younger, healthier people. Mortalities tend to 
increase with advancing years. 

Suggestions are made for possible reduction 
of operative mortality. These include the 
proper and intensive antibiotic and supportive 
therapy and indicated operative management. 
In emergency surgery, especially if the patient 
is in poor condition, it is safer, if possible, to do 
just enough to give the patient relief and tide 


him over until such time as his improved con- 
dition warrants additional surgical therapy. 
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Asout two-thirds of all patients with cancer of the uterine fundus can 
be saved, especially if there is preliminary radiation (internally and 
externally) and then radical surgery (panhysterectomy). Postoperative 
radiotherapy is less effective and reliance on radiation alone gives poorest 
results although it is best in poor risk cases and in those in which the 
corporeal cancer has extended beyond the uterus. Only in the hands of men 
like Brunschwig can one recommend partial or complete pelvic exenteration 
in these latter cases. (Richard A. Leonardo, M.D.) 
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Factors Influencing the Morbidity 
and Mortality in Burns 


Ex.uiotr B. Hay, m.p., Diplomate, American Board of Surgery, AND THomas D. Cronin, M.D., 
Diplomate, American Board of Plastic Surgery, Houston, Texas 


IN a review of 505 burns treated at the Jefferson 
Davis, Hermann and St. Joseph Hospitals be- 
tween January, 1940, and January, 1950, it 
was found that the main factors influencing the 
morbidity and mortality was the extent of 
body surface burned, the types of burn, and 
associated injuries. 
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In Figure 1 the effect of local treatment con- 
sisting of saline compresses, pressure dressing 
and eschars on hospital stay are shown. It is 
noted that there is very little difference be- 
tween days hospitalized when these types of 
local therapy were used. We do not believe 
that the shorter duration of hospitalization 
with eschars is sufficient to be of statistical 
significance. 

Figure 2 shows the relationship of the type 
of burns; electrical, flame, chemical and water 
and steam to the days hospitalized. Electrical 
burns are usually deep third degree, and al- 


though these patients were discharged after an 
average of thirty-four days’ hospitalization, 
the wound frequently takes much longer to 
heal. The difference between days of hospitali- 
zation with flame burns when compared with 
those caused by water and steam does appear 
to be of statistical significance. The probable 
reason is that flame burns are more likely to 
be of greater extent and depth and are more 
frequently associated with other injuries be- 
cause of the effects of explosion. This has also 
been found true by others.' 

Figure 3 shows the relationship of the per- 
centage surface body area burned, and the 
days of hospitalization. Hospitalization stay 
increased steadily with body surface area 
burned. The percentage surface body area 
burned appears to a major factor in mor- 
bidity when judged by the length of hospitali- 
zation. Those patients who died in the first 
twenty-four hours after admission were not 
used in the construction of Figures 1 to 3. 

Figure 4 shows the number and percentage 
of deaths associated with flame, water and 
steam, chemical and electrical burns. The 
mortality rate was higher with flame than with 
water and steam burns and there was no 
mortality associated with electrical burns. Al- 
though an occasional patient survives in the 
hospital a few hours following severe electrical 
burns, most of the patients with extensive 
electrical burns do not survive to reach an 
institution so that the low mortality associated 
with these few electrical burns is probably not 
of great significance. The difference in mortal- 
ity associated with flame and water and steam 
burns does appear to be significant as has 
been found by others.! 

Figure 5 shows the relationship of the extent 
of body surface area burned and survival, and 
demonstrates a steady increase in mortality 
associated with the increase of the body surface 
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area burned. The percentage of body surface 
area burned appears to be the major factor in 
the determination of mortality. 

Figure 6 is a tabulation of the relationship 
of body surface area burned, causative agent 
and mortality. The numbers above the line 
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burned deaths in this series. The high per- 
centage of deaths in the first seventy-two hours 
is usually due to shock. Those deaths occurring 
during the next few days are usually classed as 
toxemic, the etiology still being obscure but 
shock is probably of primary importance. Most 
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are the total burns and those below the line 
represent the fatalities in each group. Flame 
burns are more likely seen to injure a larger 
body surface area. 

Figure 7 shows the time of occurrence of 


of the late deaths shown in Figure 6 were the 
result of infection. 

All the deaths associated with extensive 
burns and blast injury are probably not pre- 
ventable. However, early skin grafting and 
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application of the principles demonstrated by 
recent work?‘ on the physiology of chronic 
illness may aid in reducing the number of 
deaths from prolonged infection associated with 
extensive burns. The use of knowledge based 
on investigations of the treatment of shock 
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and its sequela may reduce the number of 
deaths that occur early.*~? The need for whole 
blood and proper administration of electrolytes 
and fluids is becoming increasingly appreciated. 
We have found that about 40 cc. of blood and 
50 cc. of plasma are required as replacement 
therapy for each 1 per cent body surface area 
burned.® The effect of cortisone in decreasing 
morbidity and mortality can only be evaluated 
with further experience. 


SUMMARY 


In an analysis of 505 burns the major factors 
of determining the morbidity and mortality 
were found to be the type, depth and extent of 
the burn, shock and its sequela, and infection. 
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Clinical Significance of Thickened 


Hepatoduodenal Ligament in Infiltrative 


Carcinoma of the gallbladder was first de- 
scribed in 1771 by de Stoll. Since that date the 
literature to 1951 has contained approximately 
2,400 cases. This report adds six cases to the 
list and will call attention to an important 
finding in this series which may be a helpful 
surgical diagnostic sign. 

Infiltrative carcinoma of the gallbladder is a 
diagnosis made by the pathologist, not the 
surgeon, in the majority of cases. Primary 
carcinoma of the gallbladder is usually the 
infiltrative type productive of a diffuse thick- 
ening of the bladder. An obvious local mass 
such as is palpable and visible in gastroin- 
testinal malignancies is not present to herald 
the diagnosis in carcinoma of the gallbladder. 
The gallbladder is grossly diseased and closely 
resembles the thickening associated with 
chronic cholecystitis. The correct diagnosis will 
be made in the rare bulky papillary type of 
growth, of which there was one in this series, 
or in the occasional case with obvious meta- 
static peritoneal implants. Liver metastasis 
will always occur in the course of this disease 
but not one of these cases had spread that 
involved the surface of the hepar. Usually the 
surgeon cannot know at the operating table 
that a diseased gallbladder is cancerous unless 
one of the foregoing exceptional findings is 
present. 

However, there is one gross finding in these 
cases that is distinctive and, perhaps, pathog- 
nomonic. It is the observation that the hepato- 
duodenal ligament is a brawny, densely thick- 
ened structure that is swollen many times its 
normal size. In the earlier cases this was con- 
sidered to be an edema associated with an 
inflammatory gallbladder. However, in subse- 
quent cases that were truly acute and chronic 
cholecystitis the ligament was carefully in- 
spected and found to be normal or slightly 


Carcinoma of the Gallbladder 


Davip N. Marks, M.p., Diplomate, American Board of Surgery, New York, New York 


thickened but soft and pliant. With this in 
mind when the last two cases herewith reported 
presented a brawny hepatoduodenal ligament, 
a clinical diagnosis of carcinoma of the gall- 
bladder was made and pathologic studies 
proved the presumptive diagnoses to be 
correct. 

Incidence. In necropsy reports of all deaths 
the incidence of this disease in the University 
of Michigan Hospital! is 0.23 per cent in 11,614 
autopsies performed; a total of twenty-seven 
cases of primary malignancy of the gallbladder 
was found. The necropsy reports of twenty- 
three different authors analyzing 206,098 cases 
of all conditions showed go08 primary carci- 
nomas of the gallbladder and an average 
incidence of 0.43 per cent. 

The frequency of this disease in relationship 
to other types of malignancy 1 is 4.53 per cent.” 
In 13,803 cases of carcinoma found during 
necropsy examinations there were 616 of cancer 
of the gallbladder. 

Moving from the postmortem room to the 
operating room where 46,480 surgical pro- 
cedures on the biliary tract were collected from 
the literature, primary carcinoma of the gall- 
bladder may be expected to be found in one 
case of a hundred. The exact figures collected 
by Arminski® show 569 cases of gallbladder 
malignancy in 46,480 operations, or an inci- 
dence of 1.12 per cent. 

Etiology. The etiology of the disease is un- 
known. The obvious culprit is the gallstone. 
In a review of 2,067 cases of primary carcinoma 
of the gallbladder, stones were found in 1,514 
or 73.2 per cent. Many authors found calculi 
in all of their cases but Gray and Sharpe‘ 
found them in only 50 per cent of their 291 
cases. Investigative work is_ inconclusive. 
Petrov and Krotkina® introduced foreign 
bodies, as glass beads, into the gallbladders of 
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100 guinea pigs. Fifty-one animals survived 
fourteen months or longer, and of these five 
developed carcinoma of the gallbladder. On 
the other hand, Burrows® put gallstones and 
other foreign bodies into the gallbladders of 
fifty guinea pigs who were kept alive for one 
year or longer and autopsy did not reveal a 
single case of cancer. Ewing’ did not favor the 
calculi theory. He believed that infection was 
important and that the inflammation plus 
other disturbing factors such as the irritating 
action of bile and disordered cholesterol me- 
tabolism excited cellular hyperplasia and 
anaplasia. 

Pathology. Malignancy of the gallbladder 
may be divided histologically into the group 
of tumors resembling or derived from epi- 
thelium and the group originating in or resem- 
bling connective tissue. The epithelial tumors 
are by far the most frequent and present three 
distinct forms. The most common is the infil- 
trative type in which the wall of the gallbladder 
is infiltrated by tumor and thickened, resem- 
bling the diffuse infiltrative cancer of the 
stomach. Next most common is the colloid or 
mucoid type of tumor which is characterized 
by the formation of bulky primary or secondary 
masses of gelatinous, translucent tissue. Least 
common and most often resectable is the papil- 
lary type of tumor that grows into the bladder 
lumen. 

The second group is difficult to classify, but 
cells resembling connective tissue, muscle, car- 
tilage and bones can be identified. These tumors 
are exceedingly rare and the fifteenth case 
in the literature was reported by Fish! in 
1951. 

Pathogenesis. The liver is the earliest site 
of contiguous and metastatic spread of carci- 
noma of the gallbladder.' The subserosal 
plexus of lymphatics in the bladder is continu- 
ous with lymphatic channels in the overlying 
liver tissue and cancer will spread to the liver 
substance about the gallbladder fossa via the 
lymphatics as well as by direct extension and 
invasion. Another common route of extension 
is along the lymphatics accompanying the 
cystic duct. At its junction with the common 
duct, drainage occurs into the signal node of 
Lund and then to the liver along lymphatic 
channels around the common duct and vascu- 
lar structures in the hepatoduodenal ligament. 
At a late phase miliary dissemination to other 
parts of the body occurs through the hema- 


togenous route. Fish observed metastases to 
lymph nodes about the aorta and pancreas in 
approximately 15 to 20 per cent of the cases. 

Clinical Picture. Carcinoma of the gall- 
bladder is a disease whose diagnosis comes 
as a surprise to both surgeon and internist 
who have recommended cholecystectomy for 
routine cholelithiasis accompanied by acute 
and chronic cholecystitis. In over 50 per cent 
of the cases preoperative plans for common 
duct exploration have been made to remove the 
stone or detritus that is causing jaundice. 
Carcinoma of the head of the pancreas is not 
seriously considered because the element of 
pain is a leading symptom and is accompanied 
with some signs of peritoneal irritation in the 
right upper quadrant. 

Arminski has analyzed 1,062 cases reported 
in the literature and the following parenthe- 
sized percentages were computed to be the 
incidence of common clinical symptoms and 
signs in primary carcinoma of the gallbladder. 
The composite patient is usually a woman (73.1 
per cent) who has passed her fortieth birthday 
(93.6 per’cent) and has cholelithiasis (73.2 per 
cent). The past history will suggest the presence 
of biliary disease, for she will have had dys- 
pepsia, sensitivity to fried and fatty foods and 
colic (52 per cent). The patient’s history will 
feature pain (76.1 per cent). The pain will be 
in the epigastric and right subcostal region and 
it may radiate to the back or be referred to the 
scapular region. Jaundice may be present (57.7 
per cent) and a mass palpable in the right upper 
quadrant (53.2 per cent). Anemia is usually not 
marked but a recent weight loss is noted 
(64.1 per cent). 

The signs and symptoms in this composite 
case do not differ from the garden variety 
of gallbladders routinely removed for stone 
and infection. The systemic clues of weight 
loss and anemia may be present and can suggest 
malignancy to a wary clinician. However, 
neither sign is pronounced and one is reluctant 
to postulate seriously such a diagnosis because 
anemia and some weight loss does occur in 
patients who are observing restricted, low fat 
diets. The only suggestions that neoplasm is 
present are vague and unsatisfactory. They 
are clouded or completely veiled by the clear- 
cut presenting picture of cholecystitis and 
cholelithiasis with which it is associated and to 
which it is believed by some authorities to be 
secondary. 
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CASE REPORTS 


Case 1. J. J. (No. 23547), a sixty-one year 
old white woman, was admitted to the Jewish 
Memorial Hospital in June, 1942. She gave a 
history of gallbladder disease for twenty years. 
For two weeks prior to admission she had had 
epigastric pain associated with nausea and 
vomiting. Jaundice and increasing lightness in 
the color of the stool had been noted for one 
week. 

Examination revealed a _ well developed 
woman whose only abnormal physical finding 
was intense jaundice. No masses or tenderness 
were elicited on abdominal examination. The 
liver edge was palpated just below the costal 
margin. 

Laboratory data disclosed bile and urobilin- 
* ogen in 1:10 dilution in the urine and acholic 
stools which were 3+ for occult blood. The 
icteric index was 70. The hemoglobin was go 
per cent and the red blood count was 4,470,000. 

Operation revealed a thickened wall, tense 
gallbladder whose body was firmly adherent 
to the omentum and duodenum. Its lumen 
contained stones and white bile. Thé common 
duct was dilated and contained yellow bile. A 
probe passed easily up to the porta hepatis 
and into the duodenum without encountering 
stone or obstruction. The entire hepatoduo- 
denal ligament was thickened and edematous. 
The liver was smooth-surfaced and slightly 
enlarged. A cholecystectomy and T-tube drain- 
age of the common duct were performed. 

Microscopic examination of the gallbladder 
disclosed a replacement of the mucosa by 
atypical glandular acini. There was marked 
disorientation of the nuclei of the cells which 
invaded all layers of the gallbladder wall. 

The patient’s postoperative course was char- 
acterized by progressive asthenia and she ex- 
pired three weeks after discharge from the 
hospital. 

Case. M.C. (No. 159357), a sixty-seven 
year old white woman, was admitted to the 
New York City Hospital in July, 1948. She 
had had a partial cholecystectomy for gangre- 
nous cholecystitis in 1940 at another hospital. 
She was discharged from that hospital on the 
fortieth postoperative day and thereafter had 
remained well for seven years. In 1947 a cir- 
cumscribed area in the wound became red and 
painful. She was readmitted to the original 
hospital and the area was incised releasing pus. 
A persistent mucopurulent discharge was 
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treated for several months in a clinic and the 
patient was admitted to the New York City 
Hospital in July, 1948, for treatment of this 
sinus tract. The tract was located in the center 
of an upper right rectus incision and was just 
big enough to admit a probe for a distance of 
3 inches. A small amount of yellowish pus could 
be expressed from the sinus opening. There was 
no history of jaundice. 

The gallbladder could not be visualized on 
x-ray after the ingestion of dye. The hemo- 
globin was 78 per cent and the red blood count 
was 4,020,000; albumin 3.4 and globulin 2.0. 

At operation the tract was excised with a 
transverse elliptic segment of skin. The right 
upper quadrant was a mass of plastic adhesions, 
matting all the organs in the region. The tract 
led into the fundus of a small, pear-shaped 
stony hard gallbladder whose lumen would 
admit only a probe that passed through the 
cystic into the common duct. The common duct 
was enormously dilated and thin-walled. A few 
small glands were palpated in the hepatoduo- 
denal ligament. The liver was grossly normal. 
The gallbladder was removed without difficulty. 

Pathologically, the gallbladder measured 6 
cm. in length and 3 cm. in greatest diameter. 
At the fundus the lumen communicated with a 
sinus tract which was ringed with skin. The 
specimen had been previously open for inspec- 
tion and revealed a yellow-brown, granular 
mucosal surface. The wall was markedly thick- 
ened and fibrous, measuring 112 cm. in some 
areas. On microscopy the wall was markedly 
thickened and fibrous. There was almost com- 
plete erosion of the mucosal surface which was 
covered by debris and necrotic material. The 
wall was massively invaded by acinar and solid 
cords of atypical epithelial cells which varied 
in size, shape and staining quality. Diagnosis: 
extrabiliary fistula and cholecystitis; adeno- 
carcinoma of the gallbladder. 

The patient’s postoperative course was un- 
eventful. She reported to the clinic for checkups 
for a period of one month and was then com- 
pletely lost to follow-up study. 

Case. A. P. (No. 89050), a fifty year old 
obese white woman, was admitted to the Jewish 
Memorial Hospital in April, 1951. She had had 
epigastric and right upper quadrant discomfort 
following the ingestion of fried and fatty foods 
for a period of twenty-five years. Three years 
before she had one attack of very severe colic. 
Following a very indiscreet meal three weeks 
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before admission she had unrelenting epigastric 
discomfort and indigestion. The low grade dis- 
tress continued and for the week prior to admis- 
sion it was associated with jaundice, dark urine 
and light brown to clay-colored stools. 

Examination revealed fairly deep golden 
brown jaundiced skin covered with scabs of 
scratch marks. Tenderness to deep pressure was 
elicited in the right upper quadrant but no mass 
was palpated. The liver was slightly enlarged. 

Laboratory data included hemoglobin of 11.2 

m., red blood count 3,630,000, with normal 
white and differential counts. The bleeding, 
coagulation and prothrombin times were within 
normal limits. The icteric index was 53. Chole- 
cystograms taken a few days before hospital 
admission showed a non-filling gallbladder. 

Laparotomy disclosed the gallbladder to be 
markedly thickened, tense and grayish white 
in color and it contained numerous stones. The 
entire hepatoduodenal ligament was densely 
thickened. A slightly enlarged common duct 
was opened and negative flushes and instru- 
mentation were performed. Cholangiogram on 
the operating table was negative. Cholecystec- 
tomy and T-tube drainage of the common duct 
were done. 


The pathologist :eported a gallbladder 8 by 


4 by 1 cm. with thickened walls containing four 


facetted stones. Microscopy of the gallbladder 
showed marked fibrous and round cell infiltra- 
tion of the wall. Within the wall there were 
small cystic spaces consistent with Aschoff 
sinuses but within these the epithelium showed 
marked papillary hypertrophy with cytologic 
atypism. Such papillary glandular accumula- 
tions were also found in other areas. Some of the 
lymph spaces were filled with tumor frag- 
ments. Diagnosis: papillary adenocarcinoma. 
The patient ran a normal postoperative 
course for five days. Thereafter until discharge 
four weeks later when she was flown home to 
California, the illness was characterized by 
recurrent septic temperature, chills, sweats and 
increasing weakness. Despite moderate biliary 
drainage through the T-tube the jaundice, 
which at first diminished, never completely dis- 
appeared. Needle biopsy of the liver at this 
stage showed extensive acute pericholangitis 
with hepatitis. Intensive antibiotic therapy was 
of no value. On arrival at home five weeks after 
surgery the patient was admitted to the Cedars 
of Lebanon Hospital where she died. Autopsy 
revealed blockage of the left hepatic duct by 


tumor tissue, numerous metastatic liver im- 
plants and multiple liver abscesses. 

Case iv. P. B. (No. 27523), a forty-eight 
year old Negro woman, was admitted to the 
New York City Hospital in April, 1951. She 
had had sharp, intermittent, stabbing pain in 
the epigastrium, radiating to the back, for a 
period of two weeks. The pain was associated 
with nausea and occasional vomiting. No his- 
tory of jaundice was obtained. 

Examination revealed marked epigastric and 
moderate right upper quadrant tenderness in 
an obese female. In x-ray examination, follow- 
ing the ingestion of dye, the gallbladder was 
not seen. The icteric index was 9 on June 1, 
1951, and was reported to be 8 three days later. 
Cholesterol was 270 and the cholesterol esters 
184. 

Surgery disclosed a hard, fixed mass measur- 
ing 5 by 3 by 2 inches occupying the region of 
the gallbladder. The mass was whitish in color, 
gritty in consistency, friable and vascular. The 
mass extended into the hepatoduodenal liga- 
ment and the falciform ligament. Miliary seed- 
ing of the parietal peritoneum was noted. No 
gross liver metastasis was observed. 

Biopsy revealed the normal architectural 
pattern of the gallbladder to be replaced by 
diffuse infiltrating carcinoma with an associated 
scirrhous reaction. Squamous metaplasia was 
a prominent feature. The patient died in the 
second postoperative week. 

Casev. E.L. (No. 33392), a sixty-five year 
old white woman, was admitted to the New 
York City Hospital in December, 1951. She 
gave a three-week history of progressively in- 
creasing jaundice, whitish colored diarrheal 
stools, dark urine, icteric sclera, pruritis and 
abdominal discomfort with occasional nausea 
and vomiting. Anorexia and increasing weak- 
ness were also present. 

Examination revealed a markedly jaundiced, 
well nourished woman who was not acutely ill. 
Abdominal examination was negative for 
tenderness or masses. 

In the gallbladder series the organ could not 
be visualized. The urine was repeatedly posi- 
tive for bile and negative for urobilinogen. The 
hemoglobin was 96 per cent and the red blood 
count was 4,470,000. The thymol turbidity was 
5.0 and 4.0. Icteric index was 90 (December 
7th) and 133 (December 17th). Cholesterol was 
312 and cholesterol esters 158. The alkaline 
phosphatase was 10.8. 
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The patient was studied on the medical 
service and transferred to surgery with the 
diagnosis of extrahepatic biliary obstruction, 
most likely carcinoma of the head of the 
pancreas. 

Laparotomy revealed a very thick-walled 
gallbladder containing two large stones. The 
hepatoduodenal ligament was diffusely thick- 
ened. The common duct was normal in size. A 
probe could be passed easily into the duodenum 
and for 2 inches cephalad to a mass 3 by 3 cm. 
in the porta hepatis overlying the right and 
left hepatic ducts. No bile was obtained from 
the common duct. A T-tube was inserted into 


the choledochostomy and cholecystectomy was - 


performed. Cholangiograms revealed dye run- 
ning into the duodenum but none into the 
biliary radicles. 

The pathologist described a very large, 
dilated and extremely thick-walled gallbladder 
with a ragged mucosa. The cut surface was 
yellow in color. There were two large, hard 
stones with a few facets. Microscopy reported 
the mucosa to be almost completely replaced 
by neoplastic epithelium showing marked aniso- 
cytosis and hyperchromatosis but infrequent 
mitoses. The cells penetrated to the outer layer, 
forming glands frequently with abundant 
mucus. There was edema of the wall and a 
heavy mixed inflammatory reaction. Diagnosis: 
carcinoma of the gallbladder. 

Postoperatively the patient went downhill 
rapidly. She died on the ninth day with 
cholemia, sepsis, oliguria, twitching, vomiting 
and increasing drowsiness. Postmortem ex- 
amination revealed the following: metastatic 
carcinoma in the liver and porta hepatic 
lymph nodes, acute cholangiohepatitis, chole- 
mia, acute bronchopneumonia, chronic pleural 
adhesions, atherosclerosis, splenomegaly and 
an ovarian cyst. 

Case vi. H. R. (No. 95883), a stout fifty- 
one year old white woman, was admitted to the 
Jewish Memorial Hospital in April, 1952. She 
gave a history of cholecystotomy and removal 
of gravel twenty-eight years previously. Dur- 
ing the past year she had had attacks of right 
upper quadrant pain radiating to the right 
lumbar region and sometimes to both shoulders. 
The attacks were associated with nausea and 
repeated vomiting. Intolerance to fatty foods 
and constipation were noted but never jaun- 
dice. A strict medical dietary regimen and 
antispasmodic therapy were unsuccessful. 


Physical examination revealed some tender- 
ness to deep pressure in the right upper quad- 
rant. A hypertension of 210/110 was present. 

X-ray of the gall bladder with dye showed no 
filling. A gastrointestinal series disclosed: (1) 
hiatal hernia, (2) prepyloric ulcer and spasm 
of the first portion of the duodenum, and (3) 
extensive diverticulosis. All liver function tests 
were normal. The hemoglobin was 96 per cent 
and the red blood count was 4,630,000. 

Laparotomy disclosed a moderately enlarged, 
firm, thick-walled gallbladder with omentum 
adherent to the fundus. The ampullary portion 
of the gallbladder was densely adherent to the 
hepatoduodenal ligament and the upper border 
of the first portion of the duodenum. At the 
point of these adhesions the gallbladder wall 
had been completely eroded by one of three 
large stones in the bladder. The perforation 
was the size of a nickel and the stone rested on 
a fibrous bed in the ligament and bowel wall. 
The common duct was not visualized in the 
hepatoduodenal ligament which was uniformly 
thickened and brawny. Cholecystectomy was 
performed. 

The pathologist reported a gallbladder meas- 
uring 8 by 3 by 3 cm. The wall was unusually 
thick. In the ampullary region there was a 
circular opening approximately 144 cm. in 
diameter. On cut section the wall appeared to 
be fibrotic with a few granular white areas. 
Attached to the serosal surface some more 
patchy grayish yellow areas were seen. In the 
region of the neck the wall got even thicker 
and measured as much as 6 mm. in width. The 
cut surface was granular and gritty to the 
knife. Also included were three combination 
stones. Microscopy showed marked fibrosis of 
the wall of the gallbladder. In many areas there 
was infiltration of the wall by atypical glandu- 
lar elements lined by cuboidal cells of varying 
size and shape, with marked atypism of nuclei 
and frequent atypical mitoses. The tumor 
extended into the adjacent liver tissue. 

The postoperative course was complicated 
by mild bronchopneumonia and the patient 
was discharged on the twelfth day. She died 
at home in cholemia five months after the onset 
of her present illness. 


COMMENTS 


Analysis of these cases discloses that the 
usual criteria for diagnosis of cancer on gross 
inspection were present in the bulky papillary 
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carcinoma of the gallbladder in Case 11 and 
by the observation of peritoneal implants and 
a hard, fixed gallbladder mass in Case tv. In 
the remaining cases only a thickened gallblad- 
der was observed and no suspicion of neoplasm 
by inspection of the gallbladder was entertained 
except in Case vi where the margin of the 
perforation of the gallbladder wall had a 
cartilaginous consistency. This gross finding 
could have been interpreted to be a narrow 
zone of marginal fibrotic scar tissue thickening 
but wariness of interpretation was suggested 
by the densely thickened hepatoduodenal 
ligament. 

The hepatoduodenal ligament in presence of 
carcinoma of the gallbladder was found to be 
thickened from 1 to 2 cm. The usual pliant 
elasticity of the ligament is replaced by a solid 
denseness. This is probably due to infiltration 
of cancer cells into the lymphatic channels 
around the common duct and vascular struc- 
tures in the ligament. 

In surgery on the biliary tree it is suggested 
that the condition of the hepatoduodenal liga- 
ment be observed carefully for elasticity and 
denseness. In routine cholecystectomy the 
prognosis should be guarded if this ligament is 
markedly thickened and brawny. Routine 
palpation for conimon duct stones has familiar- 
ized surgeons with the usual consistency of this 
structure. A marked change which makes 
palpation very difficult and unsatisfactory 
should, suggest neoplasm of the gallbladder 
even though there is no extraordinary altera- 
tion in the bladder’s appearance. The infiltra- 
tive cancer of the gallbladder looks like the 
thickened gallbladder of acute and chronic 
cholecystitis. If two of the four cases of this 
type in this series can be erroneously diagnosed 
grossly by surgeon and pathologist, the element 
of error is rather large 

The correct interpretation of a thickened 
hepatoduodenal ligament can be very helpful 
to the surgeon. Jaundice is present in 57.7 per 
cent of patients with malignancy of the gall- 
bladder. It is incumbent upon the operator to 
try to find the reason for the cholemia, but 
this is impossible. The metastatic implants 
causing the blockage are buried intrahepati- 
cally or in a hepatic duct just outside the liver. 
Fruitless flushes of the common duct do not 
bring back detritus. The probe encounters no 
calculus and drops easily through the ampulla 
of Vater into the duodenum. The common duct 
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exploration is surgically bewildering and is 
ended with the false conclusion that cholangitis 
and hepatitis are the basis of the jaundice. 
Cholangiogram during surgery, as in Case v, 
can demonstrate hepatic duct blockage. The 
interpretation of the cause of the obstruction 
will be made easier if primary malignancy of 
the gallbladder is suspected by the finding of a 
brawny hepatoduodenal ligament. 

Suspicion of the correct diagnosis of these 
cases at the time of surgery will be most help- 
ful in prognostication to the patient’s family. 
If a thickened hepatoduodenal ligament is ob- 
served, a guarded prognosis should be given 
until confirmation or denial of suspicion is 
rendered by the microscopic study. The surgeon 
can avoid embarrassment of explanations to 
the family of why a patient who is expected to 
have a routine convalescence will instead rap- 
idly deteriorate and die. 

A third benefit from early operating room 
diagnosis is derived by the surgeon. In the post- 
operative period the persistence of cholemia 
despite common duct drainage will be under- 
stood rather than be a source of bewilderment. 
The same recognition will be given to severe 
sepsis that may ensue following surgery. 

A truly thickened and brawny hepatoduo- 
denal ligament seems to signify cancer of the 
biliary tree and-in these cases specifically, the 
gallbladder. It is urged that ‘other surgeons 
report their findings to corroborate or refute 
this observation. 


‘CONCLUSIONS 


Confronted with a case with cholelithiasis 
one should not be influenced unduly by the 
possibility of coexistent carcinoma because of 
the frequent association of stones with malig- 
nant gallbladders. The condition represents 
slightly more than 1 per cent of all lesions of 
the gallbladder found at operation. One can 
assume that it occurs in 3 per cent of all cases 
of cholelithiasis; and since this incidence is 
somewhat higher than the operative mortality, 
one could advocate routine prophylactic chole- 
cystectomy. That would entail an enormous 
amount of surgery. In the age group between 
the fifth and eighth decades when the disease 
is most common the incidence of carcinoma of 
the breast is much greater but no one advocates 
prophylactic mastectomy. The decision for 
cholecystectomy must be based on the presence 
of non-malignant complications rather than 
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on the risk of carcinoma. These noncancerous 
complications of gallbladder calculi are acute 
and chronic cholecystitis, passage of stones 
into the common duct causing colic and biliary 
blockage, hepatitis, cholangitis and pancrea- 
titis. The treatment of cholelithiasis when 
there are symptoms is generally agreed to be 
surgery. Lahey believes that the delay in treat- 
ment of cholelithiasis is the avoidable factor 
that results in many serious complications. 
The silent stones that are incidental findings on 
roentgenography may be left alone until they 
emerge from that category by reason of the 
onset of symptoms. 


SUMMARY 


1. Six cases of carcinoma of the gallbladder 
are reported. 

2. The association of a brawny thickened 
hepatoduodenal ligament with infiltrating car- 
cinoma of the gallbladder is noted. 

3. Inasmuch as the lesion of this type of 
neoplasm may be indistinguishable by the 
surgeon and the pathologist on gross inspection 


from the acute and chronically inflamed gall- 
bladder, a clear-cut clinical sign could be most 
helpful in diagnosis and prognosis. 

4. Careful confirmatory observation and re- 
ports are requested. 
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FaiLureE of adequate dosage of stilbestrol to 
prevent abortion, even in the frequently habit- 
ual aborter, is often due to deficiency of vitamin 
B factors or of vitamin C. Javert! demon- 
strated premature separation of the placenta 
followed by abortion in cases in which there 
was a lack of vitamin B complex and of vitamin 
C. It was further shown by Jailer? that a 
deficiency of the folic acid moiety of vitamin B 
interferes with the normal physiologic action 
of estrogens, including stilbestrol. For the 
complete utilization of oral stilbestrol, there- 
fore, adequate concentrations of these vitamins 
are essential. 

Frequently the added metabolic burden im- 
posed by pregnancy makes necessary the ad- 
ministration of vitamins supplementary to 
those of the diet. For this purpose a convenient 
combination of estrogen and vitamins is found 
in desplex* tablets containing micronized 
stilbestrol, vitamin C and all the essential 
factors of the vitamin B complex including By» 
and folic acid, indispensable in the intermedi- 
ary metabolism of stilbestrol. 

Results from the application of desplex in 
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200 pregnancies indicate the advisability of | 


extending its use to include not only those 
patients known to have had previous abortions 
but also all other pregnant women, whether or 
not there is manifest evidence of threatening 
abortion or of vitamin deficiency. 

The series reported herein consists of ninety 
primiparas and 110 multiparas, ninety of whom 
had had from one to seven miscarriages. Of 
these 200 pregnancies only two aborted under 
desplex therapy: One patient with a history of 
three miscarriages aborted a macerated fetus 
with decidual degeneration, and in one patient 
with five previous spontaneous abortions 


* Supplied through the Grant Chemical Company, 
Inc., New York, N. Y. Composition: micronized 
stilbestrol 25 mg., thiamine hydrochloride 2 mg., ribo- 
flavin 2 mg., pyridoxine hydrochloride 1 mg., ascorbic 
acid 50 mg., calcium pantothenate 10 mg., niacinamide 
50 mg., folic acid 0.25 mg., vitamin By. 0.5 ug. 
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abruptio placentae developed at six and a half 
months necessitating cesarean section. 

Dosage was determined by a consideration 
of the number of previous miscarriages and the 
period in pregnancy at which they took place. 
The dose was increased at the calculated 
periods when menstruation would have oc- 
curred, and was greatly augmented and often 
supplemented by the intramuscular injection 
of bio-des with the appearance of symptoms 
suggesting threatening miscarriage, i.e., back- 
ache, lower abdominal tenderness, cramps or 
staining. Primiparas and patients who had had 
no previous miscarriages were given 25 mg. of 
desplex daily from the second to the fourth 
month, 50 mg. daily from the fourth to the sixth 
month and 75 mg. a day from the sixth month 
to term. Patients with histories of miscarriages 
were given 25 to 50 mg. daily through the first 
trimester, 100 mg. a day through the second 
trimester and 100 to 150 mg. daily thereafter 
to term. 

In patients showing definitive symptoms of 
threatening abortion the dosage of desplex was 
increased to 300, 400 mg. and in a few cases to 
500 mg. a day. In addition to this therapy, ten 
of the patients with most severe symptoms of 
impending abortion were given 25 mg. or more 
of bio-des intramuscularly every six hours until 
the symptoms were controlled. 

These massive doses of micronized stilbestrol 
supplemented by vitamins B and C were re- 
markably well tolerated. Karnaky* found that 
the administration of vitamins B and C along 
with stilbestrol aided greatly in reducing the 
untoward reactions, nausea and vomiting, thus 
obviating loss of the drug by emesis and ensur- 
ing maximal estrogenic effect by complete 
metabolic utilization. Nausea and vomiting, 
so often encountered in the use of ordinary 
stilbestrol without vitamins, were absent, as 
was the frequently reported adverse effect of 
long-continued high dosage administration of 


+ Bio-des, Grant Chemical Company, Inc., 
nized stilbestrol in sesame oil, 25 mg. per cc. 
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natural or synthetic estrogens on increase in 
fetal size and weight. To the contrary, esti- 
mation of uterine size and volume and fetal 
weight up to the twenty-eighth week of ges- 
tation gave lower figures than in patients 
without estrogen therapy. After that point 
growth of the infant increased rapidly to 
normal. 

The therapeutic regimen reported herein 
gave such encouraging results as to justify its 
routine use in all pregnancies; primiparous and 
multiparous without previous miscarriages as 
well as the more usually treated group of 
habitual aborters. It is true that not all will 
require this antiabortive therapy. However, in 
view of the impossibility of selecting those 
patients in whom abortion is to be anticipated 
and in view of the extraordinarily favorable 
results of losing but two of 200 pregnancies, 
general use of this treatment, to include some 
patients who would go to term without it, is 
fully justified. 

Incidental to this series of 200 pregnancies 
were several patients routinely placed on the 
stilbestrol-vitamin regimen because of a missed 
period and erroneously presumed pregnancy. 
The high estrogen dosage continued the sus- 
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pension of menstruation and it was six to eight 
weeks before it was discovered that a non- 
existent pregnancy was being treated. This 
embarrassing situation, of course, can be 
avoided by establishing pregnancy by the 
Aschheim-Zondek or Friedman test before 
initiating therapy. 


SUMMARY 


Ninety pregnant habitual aborters with one 
to seven miscarriages, twenty additional multi- 
paras and ninety primiparas were given daily 
massive stilbestrol therapy together with vita- 
min B factors and vitamin C. There was a loss 
of but two pregnancies (1 per cent), justifying 
general routine application of this antiabortion 
regimen in all pregnancies. 
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The Second Side Inguinal Hernia 


and Routine Transpubic Exposure 


A PATIENT with a sound unilateral repair may 
return later with a new hernia on the other side. 
How often does this occur and what can be 
done to anticipate it? To gather data we re- 
viewed the cases of inguinal hernia in Mercy 
Hospital, San Diego, in 1952. (Table 1.) There 
were forty-four second side hernias in the 397 
male patients. 

Inguinal hernia is basically a bilateral dis- 
order. This is recognized in the direct type 
since most staff surgeons perform a routine 
bilateral repair. The etiology behind the direct 
hernia is a bilateral thinning of the fascia of 
the triangular area medial to the external ring. 
The bulge one feels is a mass of extraperitoneal 
fat under the thin fascia. 

The need for bilateral repair in this type is 
apparent clinically, for one can feel an enlarged 
ring on the second side. This enlarged ring 
should be closed snugly about the cord at the 
time the hernia is repaired. Many direct hernias 
are discovered when the patient seeks employ- 
ment in industry. If the hernia alone is repaired, 
the patient may still be rejected, for now the 
examiner will compare the tight repaired ring 
with the relaxed one on the second side and 
may classify the latter as a potential hernia. 
The patient with bilaterally enlarged rings and 
no symptoms does not have a hernia and 
should not have surgery until there is evidence 
of one side breaking down. 

An inguinal hernia is due to congenital or 
acquired weakness of the inguinal canal. The 
hernia develops insiduously to a certain point 
and then, following some sudden strain, the 
patient experiences the clinical rupture. Force 
alone is mer-iv the precipitating factor.' This 
‘yment tends to be bilateral, 
with one sia vance of the other. The first 
side becomes a clinical hernia while the second 
may lag as a potential hernia. The potential 
direct hernia can be felt as a bulge, but the 
potential indirect hernia is within the inguinal 
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canal and cannot be diagnosed by the examin- 
ing finger. There are two main types of the 
latter. One type is an incompletely closed 
processus vaginalis peritonei which exists as a 
congenital unexpanded sac. The other type is 
acquired and exists as a mass of pedunculated 


TABLE I 
INGUINAL HERNIAS, MERCY HOSPITAL, 1952 
| | Second | Recur- 
| Total} Female | Male | Side rent 
| Hernias 
| 


Infants under 1 yr. 32 | 4 28 3 r) 
Children aged 1—14 yr. 79 | 7 72 4 I 
Adults | 333 | 36 | 207 37 37 
| 444 | 47 397 44 | 38 


Adult Males 


| Uni- Bi- | Second | Recur- 
| Total lateral | lateral | Side rent 
Repair | Repair | Hernias| Hernias 


Direct type 60 19* | 50 5 6 
Early indirect 103 87 2 

(present under 1 yr.) | 
Late indirect | 125 88* | 37 | «32 27 
(present over 1 yr.) | 
| 


| 297 | 35 
| | 


* Including second side hernias. 


fat lying along the spermatic vessels in the 
inguinal canal. Throughout the abdomen there 
is a layer of fatty areolar tissue adherent to the 
outer surface of the parietal peritoneum. The 
intra-abdominal pressure pushes this fatty 
tissue into any defect in the abdominal wall. If 
the internal opening of the inguinal canal 
becomes relaxed or dilated, this fat, and be- 
hind it the peritoneum, is pushed into the canal. 

This mechanism of hernia production is 
especially common in patients with Bancroft’s 
filariasis. They suffer recurrent attacks of 
lymphangitis, with swelling and edema of the 
spermatic cord. This swelling dilates the open- 
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ing of the inguinal canal and permits entry of 
the fatty tissue. Filariasis affects both sper- 
matic cords, so the findings are usually bi- 
lateral. From 1929 to 1939 I performed surgery 
in the tropics where this disease was hyper- 
endemic. In these cases it was routine to do a 


TABLE II 
CONTRALATERAL FINDINGS 
IN UNILATERAL INDIRECT HERNIAS 
(TRANSPUBIC EXPOSURE) 


| 


Age 


| | 
(yr.) _ Symptoms | Findings on Second Side 


| 

| Fat mass in canal 

| Small fat mass 

| No potential hernia 

potential hernia 
No potential hernia 


45 mo. 
48 6 mo. 
39 4 yr. 
19 2 wk. 
20 Congenital 


Congenital | No potential hernia 
43 Congenital | No potential hernia 

| 42 ‘Congenital | Relaxed external ring 
40 2 mo. Direct bulge, no sac 
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la 3 mo. Congenital | Unexpanded sac, open 
| | tunica vaginalis 
55 


Fat mass in canal 
12 | 26 2 wk. _No potential hernia 
13 | 46 | 3 yr. Fat mass in canal 
14 | 24 I mo. | Fat mass in canal 
15 | 39 mo. potential hernia 
16 | 61 | 6 mo. No potential hernia 


bilateral exposure with every hernia or hydro- 
cele. A high percentage had fatty masses in the 
contralateral canal; and since we were looking 
for it, an unexpanded congenital sac was not 
uncommon. 

In hernia cases in San Diego I have been 
finding similar fatty masses in the inguinal 
canal, but with less frequency than in the 
filariasis cases. I have tabulated the contra- 
lateral findings in some personal cases of single 
indirect hernia seen in the past three years. 
(Table 1.) The number is small and serves 
only to show that in some cases one may find a 
potential hernia. 

Our interest, from the standpoint of the 
second side hernia, is in the early indirect type. 
We have divided these cases in our series into 
an early group and a late group, depending 
upon whether the hernia had been present less 
than a year or more than a year. There is a 
marked difference in these groups. In the early 
group were the small hernias which were not 
difficult to repair. In the late group over 50 per 
cent had become double hernias, and many 
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were recurrent and stangulated. (Table 111.) 

Paradoxically, the earlier the hernia is oper- 
ated upon, the greater is the likelihood of the 
second hernia. Every hernia is single if seen 
before there has been a test of time for the 
second one to appear. 


TABLE 11 
FINDINGS IN INDIRECT HERNIAS IN ADULT MALES 
Early group (present under 1 year): 103 
Unilateral repair, second side not exposed... 87 
Unilateral sac plus fat mass................. 5 
Unilateral fat mass, no sac.................. 3 
Bilateral repair, clinical second side weak- 
Unilateral sac with second side weakness or fat 
Late group (present over I year): 125 
Unilateral repair, second side not exposed... 88 
Unilateral sac plus fat mass................. 6 
Unilateral repair, second side hernia.......... 32 
Bilateral repair, clinical second side weak- 
Unilateral sac, second side weakness or fat mass 12 
Early Late 
Complications: Group Group 
Strangulation, incarceration, sliding.... o 12 


In the indirect cases in the series the surgeon 
exposed the second side only when there was 
some clinical evidence of second side weakness. 
In certain cases the operator mentioned lipomas 
or fatty masses in connection with the hernia 
sac. The incidence of this is of no statistical 
significance in this series since the operators 
did not specifically record the presence or 
absence of it. Speed,? Watson* and Krieg* have 
described these fatty masses. Speed in 1914 
reported finding lipomas in connection with 
the hernia sac in seventy-three of 154 herni- 
otomies. These masses are incorrectly called 
lipomas, for they are normal pedunculated fat 
rather than a new growth. 

In our series there were seven second side 
hernias in infants and children. (Table 1.) In 
five of these the sac extended down to form 
the tunica vaginalis testis, indicating that the 
sac had existed in the unexpanded state at the 
time of the first operation. 


TECHNIC FOR TRANSPUBIC EXPOSURE 


To anticipate the second side hernia, one 
must make a bilateral exposure. We start the 
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skin incision just lateral to the internal ring 
and curve it across to a similar point on the 
opposite side. (Fig. 1.) It passes directly along 
each inguinal canal and over both pubic spines. 
It curves with the skin folds and gives a good 
cosmetic scar, most of which will lie hidden 


Inguinal 


skin Fold 


from its bed at the pubis. There is a plexus of 
veins here, outside the cord, which can be 
torn. The fascia of the cord is opened longi- 
tudinally up to the margin of the external ring. 
The components of the cord are then spread 
out for inspection. Traction on the vessels will 


Fic. 1. 


in the pubic hair. This is a natural incision and 
its advantages have been described by Judd® 
and Shambaugh.® The latter points out that 
one need not divide the subcutaneous vessels 
over the pubis since these can be retracted 
quite readily. The main difference in the trans- 
pubic and bilateral oblique incisions is the 
extension across the pubis. This extra length 
however, enables better mobilization and wider 
exposure to the region of the external rings. 
This is very helpful in children and in adults 
requiring an extensive repair. 

The principle behind the oblique incisions is 
that each is centered over the internal ring 
since, in the usual operation, the canal is 
opened here to identify the hernia sac. How- 
ever, we must employ a different technic since 
we do not wish to open the canal unless we can 
first demonstrate a potential sac or a peduncu- 
lated fat mass. Opening the normal canal at 
the internal ring will expose normal extra- 
peritoneal fat. 

First we approach the pubic portion of the 
spermatic cord. The cord need not be lifted 


bring down into view any unexpanded sac or 
any pedunculated fat lying in the canal. If 
neither is found, no further search is made. If 
the external ring seems to be relaxed, one or 
two figure-of-eight stitches are placed medial 
to the cord to reinforce the triangular area 
and to close the ring snugly about the cord. 

If a sac or a fat mass is found, the fascia of 
the external oblique is opened to the level 
of the internal ring and one makes a high 
ligation of the sac or the pedicle of the fat. 
Then the floor of the canal is strengthened 
with stitches under the cord. Finally the ex- 
ternal oblique fascia is closed over the cord to 
restore normal relations. We use 35 gage, .0056 
inch stainless steel wire for sutures.? 

If the fat mass is quite small and the canal 
appears normal, one ligates the pedicle as high 
as one can reach through the external ring 
and does not open the canal. This same pro- 
cedure is used for a congenital sac in a child. 

The ideal result that we might offer the 
patient through hernia surgery would be “one 
hernia only per lifetime.” How much routine 
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transpubic exposure will reduce the incidence 
of the second side hernia will be known only 
through experience. It will depend upon how 
many of these potential hernias actually exist 
at the time the patient comes with his first 
side hernia. 

At present strangulated hernia causes more 
deaths in the United States than acute appendi- 
citis.8 Prompt repair of early hernias in the 
aged and infirm will reduce this mortality. 
Harkins® points out how much easier it is to 
repair an early hernia than a late neglected 
one. With modern anesthesia and early ambu- 
lation the surgical risk is less than the risk of 
strangulation. 

SUMMARY 


Inguinal hernia is basically a bilateral dis- 
order. Many patients with a sound single repair 
will later develop a new hernia on the second 
side. A routine transpubic exposure will antici- 
pate the second hernia in those cases in which 
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it exists as an unexpanded sac or a mass of 
pedunculated fat in the canal. 
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SURGICAL REVIEW 


Dupuytren’s Contracture 


HERBERT Conway, M.D., Associate Attending Surgeon in Charge of Plastic Surgery, 
New York Hospital, New York, New York 


From the Department of Plastic Surgery of The New York 
Hospital-Cornell Medical Center, New York, N. Y. 


From his earliest days at the Hotel Dieu in 
Paris, Dupuytren attracted attention by the 
originality and brilliance of his demonstrations, 
and not always to the credit of his chief, Pelle- 
tan. The story is told® that on one occasion 
Pelletan diagnosed a case as an inflamed gan- 
glion, while Dupuytren stated it was a strangu- 
lated hernia. Pelletan, a little sarcastically, 
remarked that perhaps, then, Dupuytren’s 
special skill was required for the surgery. 
Dupuytren operated and his diagnosis proved 
correct. With a solemn bow he handed his 
bistoury to the chief, who tried rather unsuc- 
cessfully to hide his discomfiture. Slowly Pelle- 
tan lost his pre-eminence and also his self- 
confidence. The climax!! came in 1815 when 
Pelletan attempted to ligate the femoral artery 
in a case of false aneurysm with infiltration 
and morbid changes in the tissues. He suc- 
ceeded only in tying up a section of the tissue, 
completely missing the artery. The patient 
died, Pelletan lost his position, and Dupuytren 
was appointed to take his place. It is said that 
on the first day of his new dignity Dupuytren, 
in full view of his colleagues, took off his hat 
to the Hotel Dieu and announced: “This posi- 
tion for which I have worked for twenty years 
is in the power of no man to take away from me. 
I am now chief surgeon of the Hotel Dieu.” 
Lisfranc called him the “‘brigand of the Hotel 
Dieu.” (Fig. 1.) 

Although Dupuytren was the first®? to 
demonstrate the pathology of the disease now 
called by his name and the first to describe it 
in detail in the literature, it was not completely 
unknown before his time. He himself discusses 
various theories which were prevalent as to its 
cause. In 1822 Sir Ashley Cooper wrote 
briefly that contracture of the hand might be 
caused by contracture of the palmar fascia and 


advised that if the contracting bands were 
narrow they could be divided subcutaneously 
through a small incision. Although Cooper’s 


Fic. 1. Life size statue of Baron Guillaume Dupuytren 
(1777-1835) which stands today in the courtyard of 
the Hotel Dieu in Paris. 


procedure was used by a number of contempo- 
rary surgeons, the method is attributed to 
Adams? who used it frequently, dividing the 
bands subcutaneously at several points, includ- 
ing the upper and lower limits. 


STATISTICS 


Incidence. On the basis of over 600 cases 
compiled by various authors, Bunnell'? esti- 
mates that Dupuytren’s contracture develops 
in 1 to 2 per cent of the population. Skoog* 
points out that the character of the populations 
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used for studies of incidence is not always 
representative of the general population. How- 
ever, he cites several studies made on groups 
of patients from general hospitals and in- 
firmaries covering between 2,000 and 80,000 
individuals each, in which the disease was found 


TABLE | 
SEX INCIDENCE OF DUPUYTREN’S CONTRACTURE* 


Male Female 

No. | % | No. % 
227 187 | 82 40 | 18 
39 25 | 64 14 | 36 
240 221 | 92 19 | 8 
38 35 | 3 9 
Kanavel, Koch and Mason..... 29 27 | 93 | 2 i 
Davis and Finesilver........... 40 35 | 890. 5) us 
51 46 90 | | 10 
The New York Hospital........ 79 68 | 86 | II 14 
793 6903 | 87 100 | 13 


* From Davis and Finesilver,* with additions from The New 
York Hospital. 


in 1.2 to 1.7 per cent of all patients. These 
studies would appear to corroborate Bunnell’s 
estimates. 

Sex Incidence. At first Dupuytren’s con- 

tracture was noted only among men, but in 
1881 Reeves®* reported its occurrence among 
women. Data regarding sex incidence are given 
in Table 1. 
. Skoog in 1948 assembled the results of four 
studies made in institutions for old people and 
found that 85 per cent of the patients were men. 
In a second group of studies made on the 
incidence of the disease in families where in- 
heritance was considered as a possible factor, 
87 per cent of the patients were men. Therefore 
it can be assumed that about 85 per cent of all 
cases of Dupuytren’s contracture occur among 
men. 

Age Incidence. Keen* in 1882 reported sev- 
eral cases which he believed to be of congenital 
origin. Such reports have not come from recent 
authors, and Davis and Finesilver” questioned 
the accuracy of the diagnosis in the earlier 
reports. Several cases have been reported with 
onset from eleven to eighteen years of age. 
However, among seventy-nine cases at The 
New York Hospital there was one boy of 
fourteen, one patient who said’ she had had the 
disease since early childhood, and a third who 
reported that she had been operated upon for 
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the first time when she was ten years old. 
The disease, then, may occur as early as the 
second decade of life. 

However, studies made on widely different 
age groups record the greater incidence of the 
disease among older individuals. Skoog’s assem- 


TABLE 11 
DISTRIBUTION OF DUPUYTREN’S CONTRACTURE ACCORD- 
ING TO AGE GROUPS* 


Age Decade No. Cases 

0-i9 22 
20-20 58 
30-39 116 
40-49 134 
50-59 187 
60-69 167 
70-79 48 
80-89 


* From Skoog,* with additions from The New York 
Hospital. 


bly of statistics from the literature in relation 
to inmates of old people’s institutions showed 
that 14.7 per cent of the men and 2.6 per cent 
of the women exhibited Dupuytren’s contrac- 
ture, percentages which are higher than the 
percentages of incidence in the total popula- 
tion. On the other hand, among the first one 
million men examined for induction into the 
Army of the United States during World 
War 1,” only five were rejected because of 
Dupuytren’s contracture. These men were be- 
tween the ages of twenty-one and thirty, with 
an average age of twenty-five. Davis and Fine- 
silver found that the average age of patients in 
their series of cases was forty-two years. Table 
11 concerns the age of patients at the time of 
treatment. In interpreting these tables it is 
well to recall the extension of longevity in 
recent years. The question of correct diagnosis 
in some of the early medical reports also must 
be considered. The figures lead to the conclu- 
sion that Dupuytren’s contracture occurs pre- 
dominantly in the older age groups. Its occur- 
rence before the age of thirty is looked upon as 
exceptional. 

Hands Involved. Dupuytren’s contracture is 
bilateral in the majority of cases. When uni- 
lateral it occurs more frequently in the right 
hand. However, as Skoog has pointed out, 
statistics of bilaterality may be somewhat low 
since the disease rarely occurs in the two hands 
at the same time. Skoog also suggests that 
because of the relative inconvenience of right- 
handed crippling, such cases may come to 
treatment oftener than left-handed cases. It is 


| 
= 
i 
he 
be 
JF 
2 
a 
‘ 
5 
; ia 
F 
4 


= 


also noticeable that “handedness” is not gen- 
erally reported in the literature, a fact that 
may to some degree alter the above suggestion, 
and should be considered in relation to the 
possible role of trauma in the etiology of the 
condition. Only 32 per cent of cases of uni- 
lateral Dupuytren’s contracture occur in the 
left hand. (Table 111.) 

Fingers Involved. As Dupuytren noted in 
his classic monograph, the contracture occurs 
most commonly in the ring finger. The little 
finger is involved frequently. The thumb and 
index fingers are not commonly affected. Sig- 
nificance has been attached to these data in 
connection with the possible role of trauma in 
the etiology of the disease. While the ring finger 
is not the part of the hand subjected to repeated 
and continuous pressure in many occupations, 
it certainly is the area which bears most pro- 
longed pressure in the handling of ordinary 
tools. Table tv lists statistics on the fingers 
involved, as noted by twenty-one authors from 
1881 up to the present time. 

Race Incidence. There is no very definite 
information on the racial incidence of Dupuy- 
tren’s contracture. However, it has been rarely 
noted among Negroes or in the peoples of the 
Far East. Apparently it is a disease of the 
Caucasian race. 


ETIOLOGY 


Many theories as to the cause of Dupuytren’s 
contracture have been advanced over the years. 
There are studies by competent observers to 
substantiate most of these theories. The prob- 
lem remains controversial and unsolved. The 
condition is considered by some to be idio- 
pathic. However, certain factors have been 
observed frequently in association with Dupuy- 
tren’s contracture so that the relationship may 
signify more than coincidental concurrence. 
Some of these are considered briefly in this 
presentation. 

Trauma. Cooper and Dupuytren both con- 
sidered that the condition was caused by i injury 
produced by constant use of the hands in work 
which involved pressure against the palm of 
the hand. Occasional cases have been reported 
in which single injuries were believed to have 
caused the condition. However, reports have 
been made which indicate that Dupuytren’s 
contracture also occurs in those who do not 
work with their hands, and some observers 
report that it occurs more frequently in such 
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individuals than in manual laborers. Davis and 
Finesilver (1932) tabulated reports from the 
literature covering 361 individuals and found 
that 46 per cent of the cases occurred among 
workers and 54 per cent occurred in those with 
sedentary occupations. The summary of litera- 


TABLE 
DUPUYTREN’S CONTRACTURE 
HANDS INVOLVED* 


Unilateral 
Authors No. Bilateral ~ 
Cases 

Right Left 
et 184 103 58 23 
Smith (1885).......... 70 43 22 5 
Costilhes (1885)....... 79 55 14 10 
Hedges (1896)......... 62 24 20 18 
Anderson (1897)....... 39 24 10 5 
Nichols (1899)......... 50 22 12 16 
Janssen (1902)......... 16 9 4 3 
Daeschler (1903)....... 15 12 3 bute 
Heuser (1904)......... 61 37 20 4 
240 104 890 47 
Krogius (1921)........ 22 12 7 3 
Byford (1921)......... 38 25 9 4 
Kanavel et al. (1929)... 29 17 4 8 
Scholle (1930)......... 54 18 28 8 
Davis, A. (1932)....... 31 18 7 6 

Davis and Finesilver 
Wagner (1932)......... 19 15 2 2 
Schrider (1934)........ 30 17 6 
Schnitzler (1935)....... 117 67 33 17 
Maurer (1936)......... 200 107 $2 4! 
Meyerding (1936)...... 273 175 690 29 
Deckner (1938)........ 60 36 17 7 
121 48 40 
Horwitz (1942)........ 35 19 12 4 
Einarsson (1946)....... 111 53 35 23 
von Stapelmohr (1947). 26 17 6 3 
50 35 10 5 

The New York eet 
(1952).. ms 79 54 11 14 
1265 617 357 

(56.4%) | (27.5%) | (16.1%) 


* From Skoog,*4 with additions from The New York Hospital. 


ture presented by these authors supports the 
theory that work with the hands is not neces- 
sarily a factor in the causation of Dupuytren’s 
contracture. Such data lose strength, however, 
since the percentages of workers and non- 
workers who exhibit the condition have not 
been compared to the same percentages of the 
total population. Accurate statistical informa- 
tion on this point is not available since labor 
figures do not include substantial groups such 
as housewives or sportsmen. 

Lund“ studied the incidence of Dupuytren’s 
contracture among 1,021 brewery workers, 
relating the study to age groups. Among the 
total number of workers he found an incidence 
of 8.1 per cent, with none in the age group 
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under thirty, and with a steady increase in 
incidence as the age advanced, ranging from 
3.8 per cent between thirty and thirty- nine up 
to 25.3 per cent in the group over sixty. On the 
other hand, Herzog*! compared the incidence of 
the disease in large groups of steel workers, 
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ably used their hands in ways which involved 
significant amounts of pressure on the palm 
of the hand. Among the others were house- 
wives, who may or may not have done such 
work, and such others as undertakers, lunch- 
counter men and salesmen in whom the actual 


TABLE IV 
DUPUYTREN’S CONTRACTURE* 
FINGERS INVOLVED 


Authors 


Costilhes (1885) 
Anderson (1897) 
Nichols (1899) 
Krogius (1921) 
Kanavel et al. (1929) 
Davis, A. (1932) | 


Davis and Finesilver (1932)..................... 
Schréder (1934)...... 
Meyerding (1936)........... 
Einarsson (1946)............ 
Skoog (1948) 


The New York Hospital 


Totals 


| | 
Hands | Thumb | Index | Middle | Ring | Little 
#11 24 73 199 165 
113, | Pes 6 10 42 30 
47 86 70 
63 4 3 22 39 28 
72 | I 20 50 30 
34 | 3 12 31 27 
63 4 1 | 10 35 | 18 
46 | 4 3 | 9 31 27 
72 | 1 5 | 10 42 28 
49 5 27 26 
66 ae 6 + | 40 43 
34 2 10 27 27 
47 I 14 27 22 
448 21 21 88 376 314 
307 it 97 172 | 130 
96 2 i8 47 | 35 
7 | 40 | 50 
164 | 6 lo | 36 | 87 88 
43 | | 2 10 | 23 24 
85 | 41 13 | 34 | 60 65 
88 | 4 | 10 | 24 | 59 52 
= 
2,365 79 135 570 1550 | 1,299 


* From Skoog,*4 with additions from The New York Hospital. 


miners and clerks, and concluded that the 
slight difference in figures did not indicate 
that Dupuytren’s contracture was more likely 
to occur among manual laborers than among 
clerks. In Skoog’s series of fifty patients 
thirty-three did. manual work. The compila- 
tion of data in Table v (covering 4,868 individ- 
uals) with relation to the heaviness of their 
work indicates a definite relationship between 
the degrees of heaviness of manual work and 
the incidence of Dupuytren’s contracture. 
Moorhead** expressed the opinion based on the 
examination of 142 cases that the disease is of 
unknown origin and not a traumatism. 

Of seventy-nine patients observed at The 
New York Hospital, occupational records are 
available for seventy-three. Forty-eight of 
these, either because of work or avocations 
such as golf, baseball or gardening, unquestion- 
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use of the hands is difficult to evaluate. In 
Table v these questionable cases are placed 
among those doing no manual or only light 
manual work, but it is possible that a fair 
proportion actually belong in the heavier work 
columns. In interpreting other studies on 
manual work in relation to Dupuytren’s con- 
tracture it is well to consider the fact that 
avocations frequently are not reported, and 
that such groups as housewives occasionally 
are listed as doing no work with their hands. 
From the foregoing studies it is evident that 
Dupuytren’s contracture does occur in those 
who do not use their hands in steady manual 
work. It is evident, also, that many who do 
manual work do not contract the disease. 
However, there is significant evidence of dis- 
tinct association between Dupuytren’s con- 
tracture and manual work so that it Is reason- 
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able to assume that trauma is a contributing 
etiologic factor in a large proportion of cases. 
Heredity. The role of heredity in the causa- 
tion of Dupuytren’s contracture is not clear. 
As Skoog pointed out, even when patients are 
especially requested to make inquiries concern- 
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TABLE V 
FREQUENCY OF DUPUYTREN’S CONTRACTURE IN RELATION TO MANUAL WORK* 


indication of a sex factor in the heritage. 


(Table v1.) 


Concurrence with Other Collagen Diseases. 


As early as 1813 Chomel' noted that fingers 
could be contracted by “rheumatism’ 
fibrous tissues of the hand. From that time 


of 


Light or No Manual 
Work 


No. 
Author Cases | No. 
of | Employees 
Cases Doing 


% of 
of Light | 
Work 


Very Heavy Manual 
Work 


Heavy and Medium 
Manual Work 


No. % of No. % of 
of | Employees | , f of | Employees | ,, of 
Cases Doing pi °" | Cases | Doing Very C: 
of Medium Heavy 
Work es Work 


Niederland............| 58 9| 112 0.9 19 
(1933) 

Schréder..............] 2,198] 350 1.4 11.8 
(1934) 

Gerritzen.............1 1,743 | 285 6.1 14.6 
(1936) 

(1938) | 

The New York Hospital 73 25 ae 35.2 
(1942) 


342 4.7 67.8 135 17.8 22.9 
1,700 6.3 77.3 148 8.8 6.7 
1,488 8.5 85.4 

265 9.4 100 
38 | 50.9 10 | 14.7 


73.4 | 4558 11.4 


ing the occurrence of the disease in their 
families some of them fail to do so; others 
have no near relative who might throw light 
on the situation. The relatively late age at 
which most patients develop the disease also 
means that many who might have reported on 
earlier cases in the family no longer are avail- 
able for questioning. Skoog knew of one family 
in which five of eight brothers had Dupuytren’s 
contracture, and of a second family in which 
all three brothers had it. Several studies have 
been made in which occurrence in the family 
has been investigated as carefully as possible, 
and Krogius** published a particularly inter- 
esting family tree. There is some evidence, 
therefore, that lineage may be a causative 
factor in Dupuytren’s contracture. There has 
been discussion as to whether the inheritance is 
dominant or recessive, with no convincing evi- 
dence available. The predominance of the 
disease among males has been considered as 


* From Skoog, with additions from The New York Hospital. 


forward studies appeared, some of which led 
authors to conclude that there was a very 
definite connection between gout or rheuma- 
tism, arthritis and Dupuytren’s contracture. 
Davis and Finesilver, however, noted only one 
case of arthritis among their forty cases, and 
Skoog, in a careful review of the literature, did 
not find that these diseases occur any oftener 
in association with Dupuytren’s than would be 
accounted for by the fact that rheumatism and 
related diseases are prevalent among a large 
sector of the population of the age at which 
Dupuytren’s contracture ordinarily is found. 
Bunnell, on the other hand, observed that 
patients who had Dupuytren’s contracture 
tended also to have a tendency to limited joint 
movement which appeared to be due to hyper- 
trophy, thickening and contracture of ligamen- 
tous tissue. Steinberg classified Dupuytren’s 
contracture as a form of primary fibrositis. 
Primary fibrositis as reported by Steinberg’s 
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study of the literature is associated with 
rheumatism in between 52 to 70 per cent of 
cases. At The New York Hospital we have 
found associated collagen diseases such as 
rheumatism, osteoarthritis, peritendinitis, sub- 
acromial bursitis and arteriosclerosis in thirty- 
two of our seventy-nine cases. 


TABLE VI 

FAMILIAL OCCURRENCE OF DUPUYTREN’S CONTRACTURE * 

Incidence | Percent- 

Authors Cases in age in 

Pedigree | Pedigree 
| 
Hedges (1896)...................| 60 | 3 | 5 
ee 17 6 | 35 
McWilliams (1904).............. 2 | 9 
Kanavel et al. (1929)............ 29 8 | 28 
Oehlecker (1930)..... 25 3 12 
19 o 
Stackebrandt (1932)............. 17 5 29 
Davis and Finesilver (1932)....... 40 5 | 12 
30 | 10 33 
200 | 12 6 
51 4 8 
The New York Hospital (1952)....| 7 5 6 

| 063 | 148 


* From Skoog,* with additions from The New York Hospital, 


A number of authors from the earliest days 
reported single cases in which a condition 
similar to Dupuytren’s contracture appeared 
in the foot as well as in the hand. Of twenty- 
nine cases Kanavel and his associates®” found 
two cases of foot involvement and a third in 
which the cord-like structure suggested an early 
stage of the same condition. Meyerding re- 
ported four such cases in his series of 273 
patients, and it is of interest that Lund, study- 
ing the incidence of Dupuytren’s contracture 
in epileptics, found twenty-five cases of plantar 
involvement, all but three of which also had 
palmar contracture. Bunnell reported three 
cases of foot involvement among eighty-seven 
cases of Dupuytren’s contracture. In all his 
cases the contracture was greatest on the 
medial side over the external plantar nerve 
which, he noted, corresponds to the ulnar nerve 
in the hand. His description is quite typical 
of the cases described throughout the litera- 
ture; none of the symptoms were severe and 
pedal deformity was exceptional. Skoog, who 
made an especially careful search for the lesion, 
found ten cases of plantar involvement among 
fifty cases. At The New York Hospital we 


found three cases of involvement of the foot 
in a series of seventy-nine cases of Dupuytren’s 
contracture. The author noted at the United 
States Veterans Hospital, Bronx, New York, 
one case in which both feet and both hands 
were affected. This patient also had Peyronie’s 
disease. 
TABLE vil 
CONCURRENCE OF DUPUYTREN’S CONTRACTURE WITH 
VARIOUS COLLAGEN DISEASES 


No. of Col- 
lected Cases of 
Dupuytren’s 
Contracture 
524.... of which 15 were concurrent with Pey- 
ronie’s disease 
547.... of which 33 were concurrent with plantar 
aponeurosis 
544.... of which 156 were concurrent with rheu- 
matism 
491.... of which 118 were concurrent with gout 
165.... of which 20 were concurrent with 
arthritis 


Peyronie’s disease (induratio penis plastica) 
was first reported by Kirby*! in 1849. By 1906 
thirteen cases had been reported, most of them 
associated with gout. Since this time a few 
cases of concurrence of Dupuytren’s contrac- 
ture and Peyronie’s disease have appeared in 
the literature. There are, however, very few 
reports and it is difficult to tell whether the 
small amount of available data is due to lack 
of search for the phenomenon or to its relative 
infrequency. Table vu gives the incidence of 
Peyronie’s disease as reported by several au- 
thors. In The New York Hospital one case 
was found among seventy-nine cases of Du- 
puytren’s contracture. It is of interest, how- 
ever, that although Skoog found no case of 
Peyronie’s disease in his series of fifty cases of 
Dupuytren’s contracture in a special study of 
epileptics in relation to Dupuytren’s, he found 
seven cases of Peyronie’s disease. Skoog re- 
views several authors who reported studies of 
Peyronie’s disease in which from one patient 
to 10 per cent of all patients also had Dupuy- 
tren’s contracture. While reports are still too 
meager to be conclusive, there is evidence of 
more than coincidental concurrence of Pey- 
ronie’s disease and the lesion of the hand. 

Epilepsy. There are two studies which sug- 
gest that there may be an abnormally high 
incidence of Dupuytren’s contracture among 
epileptics. Lund (1941) found that the condi- 
tion occurred approximately four times as 
often among epileptics as among factory 
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workers. In a series of 207 epileptics Skoog 
(1948) found that 42 per cent also suffered 
from Dupuytren’s contracture and that there 
was also an abnormally high incidence of foot 
involvement and induratio penis plastica. The 
severity of Dupuytren’s contracture increased 
with the duration of epilepsy, but he attributes 
this increase largely to the factor of increase in 
age rather than to the duration of the epilepsy. 
Diabetes. Teschemaker® found a high co- 
incidence between diabetes and Dupuytren’s 
contracture. Davis (1932) found six cases of 
Dupuytren’s contracture among 200 diabetics 
in one series, and seven among 640 in another. 
We have noted four cases of diabetes among 
our seventy-nine cases of Dupuytren’s con- 
tracture at The New York Hospital. 
Miscellaneous. Dupuytren’scontracture has 
also been studied by various authors in rela- 
tion to thyroid, parathyroid and pituitary de- 
ficiency; developmental deviation; contraction 
of the palmaris longus; focal infection; disap- 
pearance of fatty tissue in the hand; pressure 
from cervical rib; tuberculosis; and chronic 
intoxication, poisoning and various other con- 
ditions. There is no convincing evidence that 
these conditions and Dupuytren’s contracture 
develop from a common etiologic source. 
Nervous System. Eulenberg® reported a 
case of Dupuytren’s contracture which he be- 
lieved to be due to trophic disturbance follow- 
ing injury to the ulnar nerve. Abbe! noted an 
association of his cases with various ‘‘neu- 
ralgias’”’ and nervous disturbances, and sug- 
gested that the disease was of nervous origin. 
Schubert® believed that Dupuytren’s contrac- 
ture might follow injury to the ulnar nerve, 
whether in the palm or not, and also might 
follow diseases of the central nervous system. 
However, he did not think that injury to the 
nerve would cause Dupuytren’s contracture 
unless the patient was in some way constitu- 
tionally predisposed to the proliferation of 
connective tissue. Davis and Finesilver (1932) 
observed certain cases which corroborated this 
view. Another group of authors has found the 
condition in patients who showed signs of dis- 
turbance of the autonomic nervous system. 
Reichel® observed cases of Dupuytren’s con- 
tracture in which there had been previous 
impairment of function in the region of the 
ulnar nerve. He believed that not only vaso- 
motor but also purely trophic fibers are con- 
cerned. In several cases at The New York 
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Hospital there have been injuries which might 
have affected the ulnar nerve. Dupuytren’s 
contracture has also been noted in patients with 
syphilis of the central nervous system. There 
have been a fairly large number of reports 
associating the condition with varied dis- 
turbances of the nervous system. However, 
these cover so diverse a field that they are 
difficult to correlate. Experience with vast 
numbers of cases of causalgia, traumatic neu- 
ritis, and inflammatory and degenerative dis- 
eases of the central and peripheral nervous 
systems gives no evidence that Dupuytren’s 
contracture is due to abnormal physiology of 
the nerve supply to the hand. Unfortunately, 
hospital records often are confused by the 
establishment of such diagnoses as “traumatic 
Dupuytren’s contracture.” It is important to 
point out that the clinical entity known as 
Dupuytren’s contracture is an idiopathic fibro- 
sis of the palmar fascia and not related at all to 
lacerations or other acute injuries to the soft 
tissues of the palm. 


SYMPTOMS 


The onset of Dupuytren’s contracture usu- 
ally is insidious and the lesion may be quite 
well established before the patient notices 
deformity, contracture or other symptoms. It 
may develop rather rapidly but gradual devel- 
opment appears to be the rule. Subjective 
symptoms such as pain, a dull ache, numbness, 
tingling or stiffness in the palm may precede 
the appearance of objective signs. In general, 
however, the first sign to be noted is a symp- 
tomless nodule in the distal transverse crease 
of the hand proximal to or just distal to it. 


CLINICAL SIGNS 


At first the skin is not adherent to this 
nodule, but fascial bands attached to the 
skin become thickened and contracted until 
they draw the overlying skin down into one or 
more dimples. As the disease progresses, 
dimpled areas become funnel-like depressions 
around which there are crescentic folds. From 
the area of the nodule thickened bands can be 
felt running proximally. If the fingers are 
extended, these cords stand out strongly and 
the skin between the cords becomes depressed. 
As the fascia becomes progressively thickened, 
these cords may extend as far proximally as the 
annular ligament of the wrist, or, distally, into 
the lateral or central portions of the digital 
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fascia. An effort to extend the fingers may 
indicate to the physician some limitation of 
movement before the patient is aware of the 
contraction. One to twenty years after onset 
the contraction appears, usually limiting the 
extension of the proximal interphalangeal joint 
of the ring finger first, and later the same joint 
of the adjacent fingers. The metacarpopha- 


langeal joints may be involved later. The distal | 


interphalangeal joints are hyperextended in 
cases of long duration. The lesion may vary in 
severity from a state causing only slight in- 
convenience to the patient to one so severe as 
to render the hand practically useless. As the 
process develops, subcutaneous fat disappears 
over affected regions. The skin in these areas 
becomes hard, indurated and adherent to the 
fibrosed fascia. Ischemia of the dimpled palmar 
skin is noted on forcible passive extension of the 
involved fingers. The fibrosis does not involve 
tendon sheaths. Digits flex fully from their 
position of limited extension. The condition 
may develop irregularly, stationary periods 
being alternated with progressive development 
of the disease. 


DIAGNOSIS 


The diagnosis of Dupuytren’s contracture is 
not difficult. The signs of nodular thickening 
under the skin of the palm near the distal 
palmar crease, cutaneous dimpling at the same 
point and ischemia of the area on extension 
of the fingers are recognized readily by the 
clinician. Diseases affecting the tendon cause 
flexion of the distal interphalangeal joints. 
These joints characteristically are unaffected 
or hyperextended in Dupuytren’s contracture. 
In spastic conditions the proximal inter- 
phalangeal joints usually are hyperextended 
while the distal interphalangeal joints are 
flexed, the reverse of the condition in Dupuy- 
tren’s contracture. 


ANATOMY AND PATHOLOGY 


Some early authors attributed Dupuytren’s 
contracture to pathologic changes in the ten- 
dons. Others, even after Cooper’s and Dupuy- 
tren’s demonstrations, considered that it was 
a disease of the skin. A few also confused it 
with spastic diseases. These views are of his- 
torical interest only, and the pathology of the 
contracture is recognized today as evident in 
the palmar aponeurosis and in the skin. 

Anatomy. The palmar aponeurosis begins 
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at about the distal margin of the transverse 
carpal ligament as an extension of the palmaris 
longus tendon. From this area it extends in a 
fan-like form, blending radialward with the 
thenar fascia and ulnarward with the hypo- 
thenar fascia, to end in slips to the four fingers 
and in some cases to the thumb. The slips on 
the proximal phalanges are also fan-like, divid- 
ing into medial volar, volar and ulnar slips. 
Longitudinal fibrous septa attach the aponeuro- 
sis to the skin, and between these septa run 
the terminal cutaneous vessels and nerves. 
This anatomic arrangement explains the clin- 
ical fact that marginal necrosis is more common 
following transverse incisions than when longi- 
tudinal incisions parallel to vessels and nerves 
are used. Over the distal part of the palm 
transverse fibers strengthen the aponeurosis on 
its deeper aspect. These transverse fibers at- 
tach to the metacarpals forming eight distinct 
compartments, in the four larger of which run 
the flexor tendons. In the four smaller ones 
are found the lumbrical muscles, the digital 
vessels and nerves. Two similar fibrous tissue 
septa bind the compartments in the mid-palm. 

Pathology. Early descriptions of micro- 
scopic pathology were relatively few and were 
based usually on single cases or small numbers 
of cases. In 1904 McWilliams* reviewed the 
previous literature and concluded that the 
cause of Dupuytren’s contracture was chronic 
hyperplastic inflammation which at first formed 
small tumors followed by scar tissue in the 
fascia, subcutaneous fat and adjacent connec- 
tive tissue. Ikle,*4 on the basis of data in the 
literature and his own experience, considered 
that the relatively few observations of lympho- 
cytic infiltration indicated that the disease was 
not inflammatory. He also found that the 
diffuse multifocal character of the process 
differentiated it from fibroma, and that the 
absence of local infiltration and of distant 
metastases as well as the paucity of mitotic 
figures in the microscopic studies showed it was 
not sarcoma. 

The most extensive pathologic study to date 
is probably that of Meyerding® and his associ- 
ates (1941). They reported the results of micro- 
scopic studies of sixty-one specimens removed 
operatively from fifty-seven patients. Previ- 
ously Meyerding had observed the pathology 
of 448 hands of 273 patients. Meyerding con- 
siders that the disease probably originates in 
the interstitial connective tissue and usually 
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spreads to the skin and all palmar tissues 
down to the deeper structures but does not 
involve these deeper structures. In the subcu- 
taneous tissue there is infiltration at first. 
Then, as the disease progresses, there is diminu- 
tion or elimination of subcutaneous fat and an 
increase in connective tissue. Fibrous over- 
growth gradually obliterates the capillaries. In 
the skin he found increase in the number of 
connective tissue fibers and increase in their 
density in the reticular and papillary zones of 
the corium, the areas chiefly affected. All lay- 
ers of the epidermis showed marked prolifera- 
tion and hypertrophy of fibrous tissue. In the 
fascia, however, Meyerding found no new 
capillaries or lymphatic infiltration such as 
occurred in the other structures. Describing 
the pathology of the aponeurosis, Meyerding 
wrote: 

“The characteristic change is the prolifera- 
tion of fibroblasts in the nodules of the contrac- 
ture. These fibroblasts are round, oval, or 
spindle-shaped with pale staining nuclei and 
tend to grow in masses with their long axes 
parallel to one another. In very cellular areas 
where nuclei are closely packed many mitotic 
pictures may be seen. In this tissue all stages 
can be demonstrated from those just described 
to that in which the collagen fibers lie packed 
together so tightly that the thin, flattened 
nuclei can scarcely be distinguished; the fibers 
in such portions of the fascia are frequently 
hyalinized. The marked cellular proliferation 
is usually seen in the thickened areas of the 
fascia which corresponds to the base of the 
fingers in the palm. As new fibrous tissue is 
deposited and contracts, the fibrous connective 
tissue cells become mature, and flattened, 
forming streaks through the fascia . . . 

“We have assumed that the cellular nature 
of the fascia described indicates the activity 
of the proliferative process; the degree of 
maturity of the connective tissue was graded 
on a basis of 1 to 4. The least mature process in 
which the tissue was very cellular was graded 1; 
the most mature, in which the nuclei were very 
small and very few when compared to the 
collagen fibers was graded 4.” 

Meyerding found little relationship between 
the maturity of the connective tissue and the 
age of the patient. Although there was wide 
individual variation, there was a tendency of 
the tissue to be more mature in cases of long 
duration. Contraction, this author found, did 
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not depend so much on maturity of the tissue 
as on the duration of the disease. In nine cases 
in which the condition recurred postoperatively 
the tissue was found to be relatively immature 
but without evidence of increased inflammatory 
activity. Meyerding considers that recurrence 
is relatively unlikely in patients operated upon 
at a stage when the tissue is mature and inac- 
tive. He found no evidence that Dupuytren’s 
contracture is a neoplastic disease but con- 
sidered it a “chronic inflammatory process.” 
The inflammation, however, appears almost 
entirely in the skin, connective tissue and sub- 
cutaneous tissue, not in the fascia. 

Skoog (1948) studied the palmar aponeurosis 
removed from twenty-nine patients during op- 
eration and from ten postmortem cases. He 
also studied (by the electron microscope) the 
fibrils from advanced pathologic lesions of nine 
operated cases and compared them with fibrils 
from unaffected areas. The fibrils from patho- 
logic areas he found varied little in fundamental 
structure from the normal fibers. However, he 
found them significantly wider than the normal 
fibrils, and he noted that when breaks occurred 
in these wider fibrils the smaller ones were not 
always affected similarly. On the basis of these 
studies and experimental corroborative evi- 
dence, Skoog believes that stretching or some 
other process partially ruptures the palmar 
aponeurosis, which forms hypertrophic scar 
tissue in the process of repair. With the at- 
tendant shrinkage of the scarred areas, the 
disturbed balance between fibers of different 
areas and the decrease in normal nutrition of 
these areas there is greater probability of 
further rupture. Such ruptures, Skoog finds, 
are most likely to occur in areas of greatest 
strain, resulting in the cord-like forms extend- 
ing below the fingers. Among his patients those 
with the most prominent cords either did heavy 
work or made special efforts to conquer the 
contraction by exercise. 


SURGICAL TREATMENT 


The localized nature of this disease classifies 
it at once as most readily corrected by surgery. 
Non-operative methods of treatment have 
been suggested, but search of the literature 
reveals no large series of cases so treated and 
reported later with critical investigation of the 
late results. 

Trends in the surgery for this condition 
have varied from subcutaneous division of the 
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fibrous bands to limited excision of the regional 
disease and, finally, to complete extirpation of 
the entire palmar fascia. Subcutaneous division 
of the fibrous bands was practiced by Cooper 
(1822) and Adams? (1897). The obvious objec- 
tion is that the fibrous bands cannot be divided 
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first and second fingers later if necessary. 
Complete excision was first practiced at the 
turn of the century. Keen® and Iversen®. re- 
moved all fascia from two patients in whom 
the disease process was so extensive that there 
was no alternative. Lexer* first practiced com- 
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Fic. 2B. Hand incisions (2A and B) which have been popular in the treatment 
of Dupuytren’s contracture. Lexer recognized the fact that the disease affects 
the circulation of the skin and did not hesitate to substitute a skin graft for 
devitMlized areas of palmar skin. The incisions of Davis and Finesilver are very 
popular in the technic of total excision of palmar fascia. These incisions are 
very satisfactory if the disease has not invaded the subcutaneous fat and the 
dermis of the tissue between the two incisions. The diagram on the right (2B) 
was taken from Ashley. The solid curve incision allows for the limited excision 
of the diseased aponeurosis leading to the long, ring and little fingers. The 
author favors limited excision of the palmar fascia by this technic. If disease 
develops involving the thumb and index finger (dotted line), a second opera- 
tion may be employed at a later date. The advantage of limited excision is that 
the probability of the serious complication of partial slough of palmar tissue is 


minimized greatly. 


effectively through a puncture incision without 
danger of injury to the digital arteries and 
nerves which are involved intimately in the 
cicatrix. Convincing evidence that the method 
has lasting value is lacking. Limited excision, 
that is, the surgical removal of the area of 
fibrous tissue and of the palmar fascia in that 
area alone, was practiced by several surgeons 
in the latter part of the nineteenth century. 
This procedure is rather generally known as 
the operation of Kocher (1887),** who used it 
successfully on several cases. Although it has 
been used by many surgeons ever since, it has 
gradually been superceded by the more radical 
operation. Interest has recently been revived 
in this operation by Hamlin” who uses multiple 
incisions, and by Ashley*® who removes palmar 
fascia and also the slips to the third, fourth and 
fifth fingers in one stage and operates upon the 


plete excision as routine at the beginning of the 
twentieth century. This is the procedure advo- 
cated by Bunnell, Skoog and many other lead- 
ing surgeons today. 

The trend toward reactivation of the technic 
of limited excision is based upon the opinion 
that postoperative slough of the palmar skin 
is due to the dissection of large flaps of palmar 
cutaneous and subcutaneous tissue. That com- 
plication, truly to be abhorred because of the 
attendant manual and digital swelling with 
consequent irreversible ankylosis of inter- 
phalangeal joints, has not been shown to be due 
to the elevation of soft tissue flaps per se, and 
more properly is looked upon as due to the 
invasion of the dermis by the proliferative 
fibrous tissue process which destroys the dermal 
capillary bed as it produces ischemic dimpling 
of the skin. The cause of postoperative cu- 
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taneous necrosis is the disease process itself, 
the removal of which leaves only a layer of 
cornified epidermis at the joint of maximal 
contracture and dimpling. It is this local varia- 
tion which must be recognized by the surgeon 
and treated promptly by excision of devascu- 
larized skin together with its replacement by 
skin graft or flap if necrosis with its severe 
attendant sequela is to be avoided. 

The surgical attack on Dupuytren’s contracture 
properly is the anatomic excision of the palmar 


fascia through all of the portion which is known 


to be subject to invasive fibrosis. This means that 
it is not necessary to locate the tendon of the 
palmaris longus, for the disease does not extend 
into that area. Nor is it necessary to develop 
flaps of skin and subcutaneous tissue so far 
laterally that all of the fascia overlying the 
thenar and hypothenar eminences are exposed. 
However, the anatomic extensions of the fascia 
down into the intermetacarpal spaces around the 
digital nerves and down over the proximal pha- 
langes must be removed if the patient is to be given 
protection against recurrence of the contracture. 
The palmar incisions which have been recom- 
mended for aponeurosectomy are myriad. 
These incisions have been planned either in 
bold design to expose and remove the aponeuro- 
sis with facility and without regard for the 
cutaneous flexion creases of the palm, or with 
insistence on the parallelization of incisions 
with those creases to the end that cutaneous 
healing will not be attended by cicatricial 
contracture. The author has used the incisions 
shown in Figure 2 along with minor variations. 
No one incision is recommended. The incision 
must be planned after close inspection of the 
deformity and should be executed in such a 
way that flaps are developed with palmar fat 
attached (if possible) to their undersurface. It 
is the author’s experience that palmar incisions 
not in line with cutaneous creases heal excep- 
tionally well and with negligible scar unless there 
are complications of wound healing such as 
hematoma, infection or slough. Experience fur- 
thermore teaches that accessory digital incisions 
must be planned in L shape, the borizontal arm 
in the flexion crease and the vertical arm placed 
laterally, else there will be troublesome contrac- 
ture of the digital operative scar. The mere fact 
that such variety of incisions has been advo- 
cated attests to the complexity and variability 
of the problem. Emphasis must be placed on: 
(1) the excision of the diseased portion of the 
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aponeurosis; (2) on the ready sacrifice of skin 
covering if deprived of its normally nutrient 
dermis; and (3) the replacement of that cu- 
taneous defect by free skin graft or by flaps of 
skin and fat. Thin grafts of skin are not suitable 
for the palm. A thick-split graft of at least 
.016 to 0.20 inch in thickness is necessary in 
order to avoid the shrinking tendency of split 
grafts of skin. Whole-thickness grafts of skin 
often are preferred, especially for digital 
cutaneous defects. The most feared complica- 
tions of palmar fasciectomy are hematoma 
under the flaps and necrosis of a portion of the 
flap or flaps. The former may deprive a physio- 
logically balanced flap of its vascular nourish- 
ment, thus leading to the latter complication. 
Necrosis of a portion of the flap, only a narrow 
margin of it, may so derange the pathologic 
process of healing that persistent swelling of 
the soft tissues of the dorsum of the hand and 
of the digits promptly is in evidence. This 
condition is due to lymphedema, which 
promptly produces changes in the small joints 
followed by ankylosis due to periarticular and 
intra-articular fibrosis. Such a train of develop- 
ments more often than not assigns the hand 
to a permanently crippling deformity. The 
avoidance of these serious complications of 
wound healing is the justification for the policy 
of limited excision of the palmar fascia as now 
practiced by the author. (Figs. 2 to 6.) 
Preoperative Care. The affected extremity 
is shaved from the axilla distalward on the 
night before operation. It is then scrubbed with 
PhisoHex and wrapped in sterile dressings. 
Operative Technic of Aponeurosectomy. Gen- 
eral anesthesia is preferred although the opera- 
tion can be carried out effectively under re- 
gional (brachial plexus) block by novocain. 
After cutaneous sterilization and application of 
sterile drapes the extremity is elevated and 
wrapped in an Esmarch bandage. This should 
be applied with dispatch and followed immedi- 
ately by the application of a tourniquet above 
the elbow. If a pneumatic cuff is used for the 
tourniquet, this is outside the sterile field. A 
simple rubber belt type of tourniquet applied 
on top of a small towel wrapped about the arm 
is a most effective tourniquet and has the 
advantage that it is in the sterile field under 
control of the surgeon. The Esmarch bandage 
is unwrapped to expose the hand. After in- 
cisions are made, the flaps are reflected in all 
directions to expose the abnormal fibrous tissue. 
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Fic. 3. Patient W. M., New York Hospital Case No. 405387. Early nodular 
fibrosis of palmar fascia without contracture of digits which occurred in a 
forty year old manufacturer. Correction by limited excision of fibrotic palmar 
fascia (A, B). Possibility of further development of fibrosis in the residual 
palmar fascia is the single objection to the policy of limited excision. In this 
case the disease had been slowly progressive over a period of six years but there 
has been no recurrence (C, D) in the six-year period of postoperative follow-up. 


The subcutaneous fat must be left attached to 
the flaps. Retraction and elevation of flaps is 
done by the use of small skin hooks in order 
to avoid crushing injury by thumb forceps. If 
the disease process has destroyed the fat layer 
and invaded the dermis, the surgeon must note 
this and consider the adequacy of circulation 
of the involved skin at the close of the pro- 
cedure. The deeper dissection is best started 
at the point where the palmaris longus tendon 
inserts into the fascia. This is 3 to 4 cm. below 
the distal margin of the transverse carpal liga- 


ment. The aponeurosis is grasped with hemo- 
stats and painstakingly dissected away from 
the hand, care being taken to isolate the digital 
nerves, the deep volar arch and the digital 
arteries and veins. The septal extensions of the 
fascia down to the metacarpals are divided and 
the specimen is left attached distally near 
the level of the metacarpophalangeal joints. 
L-shaped incisions are made over the proximal 
phalanges of the fingers, and the digital exten- 
sions of the aponeurosis are freed from tendons 
and dissected proximally toward the palmar 
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Fic. 4A to C. Patient A. C., New York Hospital Case No. 483579. A and B, Dupuytren’s contracture with exces- 
sive nodular fibrosis which developed over a period of six years in an electrician sixty-one years of age. In this 
case complete palmar fasciectomy was carried out through the two incisions of Davis and Finesilver. The central 
palmar skin between the two incisions was markedly ischemic at the close of the procedure. It was sacrificed unhesi- 
tatingly and the area surfaced with a thick-split graft of skin. C and D, full manual function resulted and there 
has been no recurrence in the six-year follow-up period. 


wound. By subcutaneous dissection the speci- 
men is removed in one piece. In long-standing 
cases there may be complete fixation of one 
or more proximal interphalangeal joints in 
flexion. In such cases capsulotomy of these 
joints is carried out. Passive extension of such 
joints invariably leaves a cutaneous defect 
which must be compensated for by skin graft. 
The wound is now packed lightly with gauze 
compresses moistened with warm saline solu- 
tion. A snug wrapper of gauze is applied and 
the tourniquet and the Esmarch bandage are 
removed. There need not be fear of peripheral 
nerve palsy due to tourniquet, even though it 
is left in place up to four hours, if the tourniquet 
has been properly applied, i.e., without undue 
irregular pressure over nerve trunks and with- 
out vascular engorgement of the arm. Reactive 
hyperemia following release of the tourniquet 
requires a waiting period of fifteen minutes 
before bleeding points are clamped and tied 
with No. 000 to No. ooo00 plain catgut. Abso- 
lute hemostasis is essenital. The flaps are now 
inspected. Any variation from normal colora- 
Fic. 4D. See above legend. tion in areas of palmar skin deprived of sub- 
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Fic. 5. Patient P. V., New York Hospital Case No. 643904. Dupuytren’s contracture which 
developed over a period of two years in a thirty year old laborer (A). Complete palmar fasciectomy 
was done through the two incisions of Davis and Finesilver. Contracture of the little finger was 
treated by excision of fibrous tissue about flexion surface of finger, capsulotomy of the proximal 
i.p. joint and insertion of two elliptical thick-split (.o20 inch) skin grafts (B). 


jacent fat requires close study for decision as to 
sacrifice of that portion of skin. If this situation 
does not obtain, the wound margins are closed 
by on-end mattress sutures of No. ooo silk. No 
drains are used. If incisions were made exactly 
in the furrows of flexor creases, the excision of 
a narrow marginal ellipse of skin facilitates the 
suture. The fingers are placed in the functional 
position of partial flexion, a bolus of cotton 
waste is put in the palm for pressure, and the 
forearm and hand are splinted with generous 
wrap-around dressings. Fingertips are left ex- 
posed. A dorsal forearm splint is applied. 

If scarred skin is amputated, the defect is 
surfaced necessarily with a thick-split graft of 
skin (preferably .o20 inch in thickness) fixed 
at its margin with sutures of No. ooo silk, the 
ends of which are left long in order to secure 
the graft by pressure over a bolus of cotton 
waste. A whole-thickness graft may be pre- 
ferred. The antecubital fossa is a valuable 
source of such grafts since the area already is 
included in the operative field. In an occasional 
case an immediate flap of skin and subcutane- 
ous tissue from the abdomen may be indicated 
by reason of exposed tendon sheaths. In such 
circumstances the flap is elevated from any 
area on the abdomen to which the hand may 


be fixed in comfort. Such an immediate flap 
must be broad-based. It is then rotated on its 
own base in hinge fashion so that the underside 
of the flap meets the open wound of the palm 
or finger. The donor defect and any open 
surface of the flap must be closed by suture or 
by graft. If this is not done, the development 
of granulation tissue in these areas may result 
in lymphedema of the hand. Suitable fixation 
of forearm to torso is accomplished by use of 
adhesive tape and/or elastic bandages. 
Postoperative Care. Early authors advo- 
cated gradual forced extension of the fingers 
postoperatively. Various types of mechanical 
apparatus were developed for the purpose. The 
results were not very satisfactory and gradu- 
ally they were used less and less except as 
adjuncts to other postoperative care. Bunnell 
advises only such splinting as is necessary to 
protect the wound during healing, and permits 
exercise of the middle and distal finger joints 
from the beginning, encouraging such exercise 
after the first week in the routine cases. A 
proper balance of immobilization adjusted to 
the needs of the individual case is the pre- 
ferred procedure of surgeons of today, some 
using only such splinting as may be supplied by 
generous bandaging. After primary wound 
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Fic. 6A and B. Patient C. L., New York Hospital Case No. 211536. A and B, demonstrate 
the condition of this thirty year old physician’s hand after two unsuccessful operations 
had been done on the left hand six years earlier (1941). The contracture of the little 
finger of the left hand was due not only to residual disease but also to postoperative 
fibrosis. In the operative extension of this digit it was necessary to expose the flexor 
tendons. This exposure demanded surfacing by pedicle tissue which was applied to the 
digit from the abdomen. Palmar fasciectomy on the right hand was followed by cadav- 
eric ischemia of the palmar skin. This was excised and replaced with a thick-split (.020 


inch) skin graft. 


Fic. 6C and D. Same case. The scarring of the middle finger of the right hand was extensive throughout the 
skin. For this reason the flexor skin was replaced with pedicle tissue from the abdomen. Full function was 
restored by these procedures to both hands and the patient has been unencumbered in the six-year period 


of follow-up. 


healing has been attained, some use is made of 
active or passive exercise, of warm water baths 
or whirlpool baths, of massage or x-ray. Splints 
are used during some parts of the day, or at 
night, to assist the extension of digital joints. 

Two new adjunctive measures have been 
reported recently. 
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Vitamin E: Steinberg” found that patients 
with primary fibrositis suffered from a disturb- 
ance in the ability of. the muscle to absorb 
vitamin E. On pathologic grounds he identified 
Dupuytren’s contracture with primary fibro- 
sitis in which he was successfully using vitamin 
E therapy. Using an average dose of 300 mg. 
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of mixed natural tocopherols of which 60 per 
cent were alpha tocopherols, given in daily 
divided doses, he achieved clinical response in 
fibrositis in two to four weeks. Cure of Dupuy- 
tren’s contracture of up to a year’s duration 
was reported by him as early as four weeks 
after initiation of vitamin E therapy. In one 
case of thirty years’ duration there was marked 
improvement in nine months although cure was 
not complete. It was found necessary to con- 
tinue maintenance doses of vitamin E for 
several months after cure to prevent recur- 
rence. King,“ giving 100 mg. daily of tocopherol 
for three weeks followed by varying periods of 
maintenance doses, did not find the treatment 
successful. Kirk and Chieffi‘? reported on 
twenty-six hands with Dupuytren’s contracture 
which were treated with dl-alpha tocopherol 
acetate daily for 300 days. Lessening of the 
degree of contracture was observed in twenty- 
three of the twenty-six hands although this 
improvement regressed somewhat 250 days 
after therapy was discontinued. At The New 
York Hospital vitamin E has been given in the 
form of alpha tocopherol to twelve patients 
postoperatively. Results have not been found 
sufficiently beneficial to warrant continuation 
of the therapy. In one case while alpha tocoph- 
erol was being given after operation for Dupuy- 
tren’s contracture of one hand, the condition 
was observed to develop in the other hand. 
Cortisone and ACTH: Baxter® reported a 
case with severe postoperative scarring and 
persistent contracture for which intermittent 
traction, vitamin E therapy and desoxycorti- 
costerone with vitamin C had proved ineffec- 
tive. Three and a half months after operation 
the patient was hospitalized and given 100 mg. 
daily of cortisone acetate, increasing the dose 
to 200 mg. the second week. Whirlpool baths 
and massage were started four days after the 
first administration of cortisone, and an elastic 
extension splint five days later. During the 
two weeks of administration of cortisone ace- 
tate extension of the little, middle and ring 
fingers was improved markedly. In _ later 
studies using five patients Baxter et al.’ con- 
cluded that cortisone and ACTH by whatever 
route given had no effect on Dupuytren’s con- 
traciure unless fasciectomy also was performed. 
While these authors considered their number 
of cases too small to give conclusive results, 
especially without control studies, they suggest 
that cortisone and ACTH may be useful in 


certain selected cases in which stiffness of the 
joints may be expected postoperatively. They 
also warn that the factor of delayed wound 
healing, which has been found to occur follow- 
ing use of these drugs, should be taken into 
consideration. 

In The New York Hospital cortisone has 
been used postoperatively on four cases of 
Dupuytren’s contracture. Results have not 
been encouraging. In one patient who had 
undergone palmar fasciectomy of one hand a 
coexistent Dupuytren’s contracture of the other 
hand was seen to progress while the patient 
was being treated with ACTH. It would seem, 
however, that the limited use for cases in which 
digital stiffness is expected may be worthy of 
further investigation. 


SUMMARY 


Data are presented on the author’s experi- 
ence with seventy-nine cases of Dupuytren’s 
contracture in comparison with a large number 
of cases taken from the literature. Limited 
excision of the diseased palmar fascia is favored 
by the author. Emphasis is placed on the 
importance of surgical judgment concerning 
the viability of palmar flaps. The gravity of the 
complication of even partial necrosis of a 
palmar flap is emphasized. When the circula- 
tion of a portion of a flap is in question, its 
ready sacrifice and replacement by free skin 
graft or pedicle tissue is advised. Accumulated 
data on the value of vitamin E and ACTH are 
reviewed and discussed. 
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PRACTICAL SURGICAL SUGGESTIONS 


Efocaine for the Relief of Post-thoracotomy Pain 


Bert H. Corton, M.p., Diplomate, American Board of Thoracic Surgery, 


It is the surgeon’s task to keep postoperative 
bronchial passages clear either by employing 
his mechanical aids or by using the patient’s 
expulsive cough. The latter method is more 
constant, physiologic and practical, but at the 
same time is occasionally not the choice of the 
patient. Herein lies the function of a prolonged 
anesthetic agent for intercostal block. 

The list of local anesthetics for the relief of 
pain and discomfort attending surgical incisions 
has recently been supplemented with a prepara- 
tion called efocaine.® In view of its beneficial 
effects in a large series of anorectal operations! 
this pharmacologic agent was considered wor- 
thy of trial on patients subjected to thoracot- 
omy for various reasons. As described herein, 
efocaine was used to produce intercostal nerve 
blocks in 100 such cases and the results evalu- 
ated in comparison with a previous series of 
100 patients undergoing similar surgery with- 
out the use of this prolonged anesthesia for 
prevention of postoperative pain. 

Pharmacologic Properties of Efocaine. Efo- 
caine is a clear, non-oily solution exerting an 
anesthetic effect for a period of sixteen to four- 
teen days. The preparation consists of procaine, 
procaine hydrochloride, butyl-p-aminobenzo- 
ate, polyethylene glycol and propylene glycol 
preserved with sodium meta-bisulphate and 
phenyl-mercuric-borate. No vasoconstricting 
agent is present. Since the anesthetic compo- 
nents are dissolved in the organic solvent to the 
saturation point, contact with minimal quan- 
tities of tissue fluids causes precipitation of the 
anesthetics in crystalline form. The organic 
solvent is excreted within twenty-four hours, 
leaving the crystalline depot to maintain pro- 
longed action. 


TECHNIC OF ADMINISTRATION 


Administration of efocaine during thoracot- 
omy is simple and adds but seconds to the 
total operating time. The intercostal nerves 
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are readily accessible, being either visible or 
palpable at the lower edge of the rib. The place- 
ment of 4 to 1 cc. of the solution into and 
about the nerve beneath the parietal pleura in 
the posterolateral chest gives intercostal anal- 
gesia for six to fourteen days. The nerve cor- 
responding to the interspace or rib bed through 
which the operation was performed, as well as 
one nerve above and one nerve below, is 
similarly handled. A lock type of syringe is 
recommended in order to facilitate injection 
of the viscous solution and to prevent acci- 
dental spray of the pleura which might provoke 
chemical pleuritis. 

The time of the nerve block during the course 
of the thoracotomy is important in that if the 
block is instituted on opening the pleural space 
the general anesthesia can be reduced in 
amount or depth for a considerable period of 
the operating time. 


RESULTS 


Incisions through the chest wall provide an 
excellent opportunity to evaluate the effective- 
ness of local anesthetics, not only because the 
accessibility of the intercostal nerves facilitates 
exact placement of the agent but also because 
the degree of pain associated with coughing 
may be ascertained by clinical observation and 
surface pin prick evaluation can be quite 
accurately made. 

Heavy analgesic medication arrives at the 
same destination as cough repression, and the 
pulmonary complications are abundant if 
bronchial secretions, purulent material or blood 
are allowed to compromise full aeration of 
remaining lung tissue. Patients who experience 
considerable postoperative pain on coughing or 
who have a low pain threshold fear the conse- 
quences of bronchiolar or bronchial obstruction 
much less than the acute distress of a clearing 
cough. Since failure to cough following thora- 
cotomy almost inevitably results in atelectasis 
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necessitating tracheal aspiration by catheteri- 
zation or bronchoscopic aspiration, the effec- 
tiveness of intercostal anesthesia can be shown 
quantitatively by the relative incidence of 
aspirations among patients with and without 
prolonged efocaine nerve block. 


TABLE | 
DEGREE OF POSTOPERATIVE PAIN AND INCIDENCE OF 
TRACHEAL ASPIRATION IN PATIENTS UNDERGOING 
THORACOTOMY WITH AND WITHOUT PROLONGED 
LOCAL ANESTHESIA 


| Incidence of 
Tracheal 
Aspirations 


Degree of Post- 
operative Pain 


Anesthetic 
Agent 


Mini- | Mod- 
mal erate 
(No. (No. 

Cases) | Cases) 


78 22 
o 30 


The data for the two series of cases studied 
are presented in Table 1, together with an 
estimate of the degree of postoperative pain 
according to the patient’s testimony. 


SUMMARY AND CONCLUSIONS 


1. Efocaine, a new preparation with anes- 
thetic effects lasting six to fourteen days, was 


used to produce intercostal nerve blocks during 
thoracic operations in a series of 100 patients. 
Pharmacologic properties of this agent and the 
technic of administration are briefly described. 

2. As shown by comparison with a control 
series of 100 patients undergoing thoracotomy 
without prolonged local anesthesia, efocaine 
reduced the degree of postoperative pain. 

3. Since postoperative pain discourages 
coughing, which is necessary to keep the respir- 
atory tract open, the incidence of atelectasis 
was much lower in patients receiving efocaine 
than in the control series. 
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From the Grace Hospital, Detroit, Mich. 


THE use of the long intestinal decompression 
tube as a method of decompressing the gastro- 
intestinal tract has been universally recognized 
as one of the major factors responsible for a 
reduction in mortality rate in intestinal ob- 
struction. Intestinal decompression is one of 
the most important features of treatment for 
intestinal distention regardless of the cause. In 
‘recent years attention has been called to the 
fact that many deaths occur because of the 
surgeon’s inability to pass the intestinal decom- 
pression tube fast enough down into the lower 
reaches of the gastrointestinal tract. As a result 
strangulation of the bowel is all too common. 
This is especially apt to occur in the patient 
who is seen late in the course of intestinal 
obstruction after the distention has reached 
great proportions. 

When the signs and symptoms of strangula- 
tion of the bowel are found upon examination 
of any patient, early surgical correction is im- 
perative. In a case of this type sufficient time 
may not be available to permit the surgeon to 
pass the intestinal decompression tube down 
into the bowel. In this event, one is caught 
between the horns of a dilemma. If the surgeon 
elects to wait until the intestinal distention is 
corrected by the intestinal decompression tube, 
he may find gangrenous or perforated bowel 
when finally the abdomen is opened. On the 
other hand, if he elects to operate upon the 
patient as soon as shock, electrolyte imbalance 
and blood loss are corrected, then upon open- 
ing the abdomen he is confronted by a maze of 
markedly distended bowel. Often the bowel is 
so distended that manipulation without crack- 
ing the serosa is impossible and adequate 
exposure of the site of obstruction may be 
extremely difficult. 

In those cases in which strangulation is 
suspected, operation as soon as possible is 
essential. This does not mean within one hour 
of admission to the hospital. It does mean 
within six hours of admission. During this 


Simplified Intestinal Decompression Sound 


Meyer O. Cantor, M.D., Detroit, Michigan 


interval of time a physical examination is done 
to determine the type of obstruction as well as 
its possible location. A survey film of the 
abdomen should be taken in all cases upon ad- 
mission. Much valuable information can be 
gleaned from this one survey film. Electro- 
lyte imbalance must be corrected and _ the 
patient adequately hydrated. If anemia is 
present, blood transfusions are given. An in- 
testinal decompression tube is passed soon 
after the patient is admitted to the hospital, 
and a vigorous attempt is made to pass it as 
far down into the gastrointestinal tract as the 
allotted time before scheduled surgery will 
permit. Continuous suction is applied. 

A survey film should be taken just before 
surgery to localize the position of the tube head. 
If the tube is found to have passed into the 
upper jejunum, or even if it is just beyond the 
ligament of Treitz, surgery should not be 
delayed. When the abdomen is opened in such 
cases, it is simple to thread the long intestinal 
decompression tube down to the cecum rapidly 
while applying continuous suction to its distal 
end.' By so doing, in a matter of ten minutes 
the entire gastrointestinal tract proximal to the 
point of obstruction can be readily decom- 
pressed. The tube thus renders the point of 
obstruction readily accessible so that surgical 
correction of the obstruction becomes a simple 
procedure. If the bowel is found to be necrotic 
and resection indicated, an empty decom- 
pressed bowel is far easier and far safer to 
anastomose than one distended and filled with 
intestinal contents. To assure rapid intestinal 
decompression in all such cases in which the 
tube head is found beyond the ligament of 
Treitz, it is sufficient merely to elevate the loop 
of bowel just proximal to the tube head. By so 
doing the highly labile, heavy mercury tube 
head rapidly runs downhill into the distended 
distal bowel. Continuous suction applied to the 
end of the tube assures rapid emptying of each 
loop of bowel so treated. 

In those cases in which immediate surgery is 
indicated, however, and the tube head is still 
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in the stomach, needless delay in surgical inter- 
vention may be avoided by the use of a simpli- 
‘fied intestinal decompression sound. Examina- 
tion of Figure 1 shows this to be a sound 3 feet 
in length when fully assembled. The sound is 
20 Fr. lumen. The end of the sound which is to 


readily aspirate the intestinal contents into 
the end hole and the spirally arranged elliptic 
holes. When the loop of bowel is being threaded 
onto the sound and suction is not desired for 
the moment, simply raising the finger covering 
this hole results in a loss of suctioning force. 


suction. 


Fic. 1. Simplified intestinal decompression sound. Note the three independent sections A, B and C. These 
may be used as separate units or joined together into a 2 or a 3 foot long aspirating decompression sound. 
The 2 foot length can accommodate to to 12 feet of plicated bowel and is the length used most often. A 3 
foot length of sound can accommodate 20 feet of plicated bowel, but the indications for its use will be rare. 


be used as a suction tip is rounded and presents 
a lumen. (Fig. 2.) Just beyond the end of the 
tube three elliptically shaped holes arranged 
spirally around the tube are found. These per- 
mit rapid aspiration with a minimum of 
plugging by intestinal particulate matter. The 
tube is to be made in three 12-inch lengths 
joined to each other by being screwed one into 
the other. (Fig. 3.) Note in Figure 1 that the 
end of sound A screws into sound B at point 1. 
In the same fashion, sound B screws into sound 
C at point 2. When the sounds are disjointed, 
the suction is applied at points 1, 2 and the 
point marked suction on sound C. When the 
sounds are assembled into one 3-foot length, 
obviously only the end labelled suction is con- 
nected to the source of negative pressure. One 
inch below each end of each section of sound 
an elliptic hole is found. The function of this 
hole is to permit an intermittent break in the 
suction applied to the bowel when the sound is 
inserted. When suction is to be applied to the 
bowel, the index finger of the hand holding 
the sound covers this hole. By so doing the 
negative pressure will pass down the sound and 


One such hole is found at the end of each section 
of the decompression sound to permit the use 
of each section as an independent unit. 

A 3-foot long sound will permit 20 feet of 
small bowel to be threaded along its length. 
This has been amply demonstrated in the use 
of intestinal decompression tubes.” A strong 
suctioning force applied to the end of the tube 
will not cause mucosal necrosis unless it is of 
extremely high degree. In a great many cases 
treated by suction this has never occurred. 
Paine* demonstrated that even by using 1,000 
cc. of water negative pressure that the mucosa 
was not injured. Any criticism that rapid in- 
testinal decompression would result in mucosal 
demage is thus refuted not only experimentally 
by Paine but also on the numerous clinical 
occasions in which we successfully passed long 
intestinal tubes from the ligament of Treitz 
to the point of obstruction in the terminal 
ileum with the abdomen opened. 

The technic of using the intestinal decom- 
pression sound is simple. When the abdomen 
is opened, the first loop of distended bowel is 
picked up. It is then well packed off by moist 
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Fic. 2. Note the tip of the decompression sound. There is an open rounded end. The lumen of the tube is 
20 Fr. The size of the holes is such that plugging by intestinal particulate matter is unlikely. There are 
three holes arranged in a spiral fashion around the tip of the sound in addition to the opening at the end of 


the sound. 


Fic. 3. Magnification of the joint between the sections of the decompre 


ssion sound. Note the size of th 


hole to control the suction. This is magnified for purposes of illustration but its relative size is obvious. 


warm lap towels. A purse-string of No. ooo 
chromic catgut is placed on its antimesenteric 
edge. A small opening is then made within this 
purse-string loop and the decompression sound 
A with continuous suction applied to its end 
at point 1 is rapidly inserted through the 
opening in the bowel into its lumen and the 
purse-string snugged. This prevents any leak- 
age of intestinal content. The sound is then 
gently passed proximally along the loop of 
bowel. When this loop has been emptied, it is 
gently threaded onto the sound and continu- 
ous suction applied the next proximal segment 
of bowel. When sound A has been completely 


threaded with collapsed bowel, section B is 


screwed onto section A at point 1. While this 
is being done, suction is discontinued by merely 
elevating the finger from the hole at the end 
of the sound. After joining sounds A and B 


together the hole which was used as a break in 
the suction in section A is pushed into the 
lumen of the bowel where it acts as an aspirat- 
ing hole. Similarly, the index finger is then 
placed upon the hole at the distal end of sound 
B just below point 2 when suction is desired, 
and elevated when suction is no longer required. 

After the proximally distended bowel has 
been decompressed, the sound is slowly re- 
moved until only 1 inch beyond its tip remains 
within the lumen of the bowel. The direction 
of the sound is then reversed and the bowel 
distal to the loop selected for decompression is 
aspirated of its contents until the point of 
obstruction is reached. At this point the in- 
testinal decompression sound has served its 
purpose. It is now removed and the purse- 
string tied. A second purse-string of No. 000 
silk is then placed about the first. The col- 
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lapsed bowel may then be readily packed away 
from the site of obstruction which can be 
effectively dealt with. 

By the use of this intestinal decompression 
sound the entire small bowel may be rapidly 
and effectively decompressed using only one 
small enterostomy opening which is securely 
closed by purse-string suture. With average 
care to prevent soiling, the danger of con- 
tamination of the peritoneal cavity is negligible. 
A liberal use of antibiotics postoperatively 
renders the procedure safe as well as effective. 

The only possible difficulty is the occasional 
wound infection which may occur. A change of 
gloves and instruments before closing the ab- 
domen and the proper draping of the wound 
with proper packing of the opened loop of bowel 
will obviate even this. 

The following is an example of the type of 
case requiring the use of the intestinal decom- 
pression sound: 


CASE REPORT 


M. C., a twenty-nine year old woman, was 
admitted to Grace Hospital November 1, 1952, 
with a diagnosis of acute intestinal obstruction. 
She had been complaining of pain in the ab- 
domen for five days. The pain was intermittent 
and severe. She had not moved her bowels for 
four days. Vomiting began two days prior to 
admission. 

The patient gave a history of an appendec- 
tomy and uterine suspension seven years 
previously. 

On examination she was found to be dehy- 
drated and in obvious pain. Her abdomen was 
markedly distended. Marked tenderness to 
palpation could be noted over her entire ab- 
domen but was especially marked over the 
lower right quadrant. Peristaltic activity di- 
minished. Her temperature was 100°F., pulse 
106 and respirations 28. 

Laboratory studies were as follows: Blood: 
red blood cells, 3,620,000; hemoglobin, 12 gm.; 
white blood cells, 7,600; polymorphonuclears, 
87 per cent; filaments, 77 per cent; non-fila- 
ment, 10 per cent; lymphocytes, 11 per cent; 
eosinophils, 2 per cent; whole blood chlorides, 
411 mg. per cent (70 mEq./L.); potassium, 17 
mm. per cent (4.4 mEq./L.). Urine: specific 
gravity, 1.026; albumin, sugar and sedimenta- 
tion, negative. 

In radiologic study a survey film disclosed 
severe pathologic stasis in the entire small 


Fic. 4. Note the marked intestinal distention of gas- 


filled loops in the upper part of the abdomen and 
fluid-filled loops in the lower abdomen. 


intestine producing marked inflation in the 
upper half of the small bowel. Pronounced 
accumulation of fluid was noted in the lower 
half. One must consider the possibility of a low 
mechanical small bowel obstruction. (Fig. 4.) 

The patient was given a 500 cc. blood trans- 
fusion and 1,000 cc. of 5 per cent glucose in 
saline shortly after admission. After the survey 
film was taken, a Cantor tube was passed and 
continuous suction started. The patient was 
prepared for surgery because of the presump- 
tive diagnosis of strangulating acute intestinal 
obstruction. In the five-hour interval between 
the time of admission to the hospital and the 
time of surgery it was possible to do all the 
requisite laboratory and radiologic studies, 
pass an intestinal decompression tube, hydrate 
the patient and give a transfusion. The patient 
was taken to the operating room much im- 
proved. Just before being taken to surgery, 
however, a survey film was taken of the ab- 
domen to determine the position of the tube 
head. At this time the tube was found to be 
coiled up in the stomach. 

Under spinal anesthesia a right paramedian 
incision was made and the abdomen opened in 
layers. The bowel was found to be tremen- 
dously distended. The distention was so great 
that it was impossible to pack the bowel away 
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in an effort to expose the site of obstruction. A 
loop of distended bowel was picked up and 
packed off with warm lap towels. A purse- 
string suture was then inserted in the anti- 
mesenteric edge. An opening was made in the 
bowel at this point and the intestinal decom- 
pression sound inserted with continuous suc- 
tion at its end. The sound was gently passed 
proximally and the bowel threaded onto the 
sound. By so doing it was easily possible to 
decompress rapidly about 10 feet of distended 
bowel. The sound was then reversed and the 
bowel distal to the enterostomy opening was 
decompressed. The sound was removed and the 
purse-string tied. A second purse-string suture 
of No. ooo silk was then inserted. The patient 
was placed in the Trendelenburg position and 
the collapsed bowel easily packed away from 
the site of obstruction. The obstruction was 
found to be caused bya 3-foot length of terminal 
ileum having forced its way through a hole 
in the right broad ligament. This rent in the 
right broad ligament had been permitted to 
‘remain after a Baldy-Webster suspension was 
performed. The broad ligament forming the 
roof of this rent was cut and the loop of bowel 
freed. It rapidly lost its cyanotic appearance 
and peristaltic activity became manifest. The 
abdomen was therefore closed tight with a 
small rubber drain just through the fascia. 

The postoperative course was uneventful. 
The patient was discharged on November 8th, 
seven days postoperatively. 


SUMMARY 


A simplified intestinal decompression sound* 
is presented as an additional instrument for 
use in the treatment of intestinal obstruction. 
By its use it is hoped that the mortality rate 
of 15 per cent which is being generally reported 
can be reduced still further. This seems quite 
possible because now for the first time the 
surgeon has at his disposal a simple instrument 
permitting rapid intestinal decompression at 
the time of surgery. Needless delay necessi- 


* Manufactured by the Clay-Adams Company, Inc., 
New York, N. Y. 
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tated by intestinal distention can now be 
avoided. 

In the use of this instrument a note of cau- 
tion is in order. Since the obstructed bowel is 
generally edematous and often friable, the 
bowel should gently be threaded along the 
sound after the distended bowel has first been 
collapsed by suction. In no case should the 
sound be pushed forcibly along the gastroin- 
testinal tract. To do so is to invite perforation 
of the thinned out edematous bowel wall. In 
addition, the proximal bowel being threaded 
onto the sound must always be done under 
direct vision to avoid pushing the sound against 
the bowel wall too strongly. 

The use of the decompression sound is not 
required in any case in which a survey film 
prior to surgery demonstrates that the long 
intestinal decompression tube head has passed 
beyond the ligament of Treitz. In cases of this 
type the intestinal decompression tube can be 
rapidly passed down the gastrointestinal tract 
decompressing it by the application of suction 
to the end of the tube. 

In those cases in which the long intestinal 
decompression tube head will be found to be 
in the stomach, however, the use of the simpli- 
fied intestinal decompression sound and _ its 
proper management may constitute a life- 
saving procedure because the instrument safely 
permits rapid intestinal decompression with 
the abdomen open. By so doing the point of 
obstruction and its cause can be well exposed 
after the collapsed bowel has been packed 
away. Surgical correction of the obstruction 
then becomes a simple procedure. 
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From the Departments of Surgery, St. Louis University 
School of Medicine, and St. Anthony’s Hospital, St. 
Louis, Mo. 


THE proper care of the colostomy has long been 
a subject of suggestions, articles and papers. 
This is simply an expression of the unsatis- 
factory answer for this problem. The fear of the 
average patient who is required to undergo an 
operative procedure which necessitates a colos- 
tomy as the end result of that procedure, is 
almost invariably the dread of the patient’s 
social acceptability among his fellows. 

It has been recognized for many years that 
adequate, complete cleansing of the colon at 
regular intervals will permit these patients to 
enjoy a comfortable life, free of embarrass- 
ment, and permit them to mingle with other 
people with complete confidence that no fecal 
accident will mar that association with others. 

The triad of colostomy care is made up of 
three requisites: (1) consistency of the fecal 
stream; (2) control of peristalsis; and (3) com- 
plete or adequate cleansing of the large bowel. 
The first two portions of this triad are fairly 
easily solved. The diet of the colostomy patient 
should consist of simple, bland foods which in 
themselves do not promote hyperperistalsis, 
and the strict avoidance of any foods which pro- 
mote hyperperistalsis or to which the patient 
exhibits any allergic tendencies. The dietary 
regimen as suggested by the Massachusetts 
General Hospital has proved to be a most 
satisfactory type of diet. The patient is started 
out on a limited diet to begin with which con- 
sists of boiled milk with cream of wheat and 
sugar, hard boiled eggs, dry toast, and a rather 
restricted amount of fluids for breakfast. Lunch 
consists of creamed soups, fish or meat with 
baked or mashed potatoes and boiled rice or 
custards. Dinner consists of meat or fish 
creamed and the avoidance of spinach or car- 
rots in their vegetables. Later the diet may be 
liberalized and eventually the patients are able 
to determine for themselves what foods should 
be avoided in order to maintain a semi-solid 
satisfactory type of stool. 


The Triad of Colostomy Care 


Duranp BENJAMIN, M.D., St. Louis, Missouri 


The second portion of the triad consists of the 
control of peristalsis or perhaps it may be 
better stated, the inhibition or slowing of 
peristalsis. The diminution of peristalsis and 
the avoidance of hyperperistalsis may be easily 
accomplished by the use of any of the anti- 
cholinergic drugs. I had long been impressed 
by the fact that patients on reducing diets who 
were given dextro-amphetamine sulfate or 
racemic amphetamine sulfate consistently com- 
plained of constipation. These drugs abolish or 
diminish hunger by their antiperistaltic action 
which also results in constipation in these 
patients. It impressed me that this constipating 
action which is an undesirable side effect in the 
weight reduction patient should prove to be a 
most desirable type of primary effect in the 
colostomy patient. It also occurred to me that 
in order to avoid the appetite suppressing effect 
of the drug, one could give it after meals, and 
thereby produce the constipating action as a 
primary effect without the anorexia. This 
proved to be the case, and I found that the 
bowel movements of these patients were satis- 
factorily controlled. A further desirable effect 
of the drug was the sense of alertness and well- 
being these patients noted while taking the 
drug. 

With two of the three requisites accom- 
plished, there remained only the satisfactory 
cleansing of the large bowel to make the triad 
complete. I have read for a number of years 
the papers and articles dealing with the satis- 
factory cleansing of the bowel and noted that 
all these devices had as their objective the 
preventing of the soiling of the patient during 
the period of administering the enema. If one 
is to accomplish complete cleansing of the 
bowel, it is necessary for this cleansing effect 
to reach back to and include the cecum. This 
is an impossibility unless a closed system is 
maintained while administering the enema. 
While watching one of my urology colleagues 
inserting a hemostatic bag catheter called the 
Foley catheter, it occurred to me that this 
should be an ideal type of instrument to use in 
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Practical Surgical Suggestions 


the administration of the enema. Subsequent 
testing has proved the thought to be correct. 
The patient inserts a No. 24 Foley catheter 
with a 30 cc. bag through the colostomy stoma 
and then injects 30 cc. of air through the tube 
leading to the bag, using an ordinary long- 
tipped Asepto syringe. The tube is clamped 
with the fingers, the syringe is removed and an 
ordinary wood golf tee is inserted to prevent 
the loss of air in the bag. The patient is then 
ready to administer the enema. The tip of the 
tubing leading from the enema container is 
fitted with a glass tube which is inserted into 
the catheter portion of the Foley catheter. 
Slight backward pull is made on the Foley 
catheter which effectually brings the bag 
against the posterior part of the abdominal 


X-ray therapy for cancer of the cervix uteri occasionally produces seri- 
ous gastrointestinal complications. Some patients have clinical evidence of 
injury to the rectosigmoid and these patients have bloody stools, diarrhea 
and tenesmus. When the ileum is damaged, signs of small bowel obstruction 
may be present. X-rays can produce ulcers of the mucosa, resulting in 
perforation, peritonitis and death. Moreover, these mucosal ulcers heal 
slowly with excessive scar tissue and adhesions, often causing intestinal 
stenosis and obstruction. (Richard A. Leonardo, M.D.) 
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wall and the enema may be administered with- 
out the slightest suggestion of leakage. After 
the administration of the enema the tube is 
held with the fingers and the enema tip re- 
moved. The patient either bends over the 
toilet bow! or holds a basin under the stoma. 
The air is allowed to escape from the bag of 
the catheter by removing the wood golf tee 
and the catheter is then drawn from the stoma. 
The colonic content is allowed to escape. There 
is no unpleasantness or soilage and I have been 
impressed by the fact that these patients have 
been most happy and contented under this 
regimen. I find that most of my patients are 
able to cleanse the bowel in this manner, once 
in forty-eight hours as long as they watch 
their diet and use the amphetamine sulfate. 
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CASE REPORTS 


Primary Carcinoma of the Ureter Associated 
with Primary Carcinoma of the Colon 


Henry A. Konrtorr, M.p., Diplomate, American Board of Urology, AND HyMAN HERSHMAN, M.D., 
Boston, Massachusetts 


From the Urologic Service of the Beth Israel Hospital, and 


Department of Surgery, Harvard Medical School, Boston, 
Mass. 


A rEvieEw of the world literature up to Janu- 
ary, 1953, has revealed 312 cases of primary 
carcinoma of the ureter. None of the previously 
reported cases that we could find were associ- 
ated with another primary malignancy. We 
wish to report a case of primary carcinoma of 
the ureter that was found five months following 
a partial colectomy for primary carcinoma of 
the ascending colon. 


CASE REPORT 


A fifty-five year old white woman was seen 
in December, 1951, with a six months’ history 
of rectal bleeding. Barium enema revealed a 
carcinoma of the ascending colon. Past history 
revealed that the patient had had a hysterec- 
tomy in 1936 for menorrhagia. The urine was 
negative, except for an occasional white cell. 
At surgery a large carcinoma of the ascending 
colon was found and a right colectomy was 
performed, with anastomosis of the ileum to the 
transverse colon. During exploration of the 
abdominal contents both kidneys were normal 
without evidence of any enlargement. Postop- 
erative recovery was uneventful. 

The patient was well until five months after 
surgery when she had an acute onset of pain 
in the left costovertebral angle which radiated 
to the left groin. There was no frequency, 
nocturia, dysuria or incontinence. Careful ques- 
tioning revealed that two months previously 
she had noticed some blood in her urine on 
two occasions. The pain in the left costoverte- 
bral angle gradually subsided in a few days. 
Examination revealed some tenderness in the 
left costovertebral area and a questionable mass 
in the left upper quadrant. The urine was 


negative. Non-protein nitrogen was 24 mg. per 
cent. Chest plate was negative. An intravenous 
pyelogram revealed no function in the left 
kidney and normal findings on the right. 


Fic. 1. Retrograde left ureterogram. The large hydro- 
nephrotic left kidney shadow is seen. The large filling 
defect is seen in the lower third of the left ureter and 
also the hydro-ureter above the obstructing carcinoma. 


Cystoscopy was performed and it was not 
possible to catheterize the left ureter beyond 
3 cm. Injection of contrast medium into the 
ureteral orifice revealed a filling defect of the 
lower third of the left ureter. Dye was injected 
beyond the tumor revealing a hydronephrosis. 
(Fig. 1.) A diagnosis of primary carcinoma of 
the left ureter was made. The possibility of a 
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Fic. 2. Surgical specimen of the left ureter opened to 
show the papillary carcinoma of the ureter extending 
for 4 cm. in the ureter, beginning 2 cm. from the 
ureterovesical junction. 


metastatic lesion from the colon or an old stric- 
ture was also entertained. The latter seemed 
unlikely in view of the negative renal findings 
during the abdominal operation five months 
previously. At surgery a large hydronephrotic 
kidney with chronic pyelonephritis was found. 
A complete ureteronephrectomy was performed 
including the removal of a cuff of bladder 
around the ureteral orifice. When the lower 
third of the left ureter was opened, there was a 
large papillomatous carcinoma which projected 
into the lumen of the ureter causing complete 
obstruction. The tumor extended to within 
2 cm. of the ureterovesical orifice. (Fig. 2.) 
The pathologic diagnosis was papillary carci- 
noma, transitional cell type. (Figs. 3 and 4.) 

The patient made an uneventful recovery 
and is doing well up to the present time. 


COMMENTS 


The association of two primary malignancies 
in different organs of the body is not uncom- 
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Fic. 3. Microscopic specimen of the projecting papil- 
lary carcinoma arising from a broad-based stalk in 
the ureter; the carcinomatous cells have invaded 
the muscles of the ureter. 


mon. Hanlon reviewed 3,000 consecutive nec- 
ropsies and found that 2.5 per cent had multiple 
neoplasms. Warren and Gates, in 1,708 autop- 
sies, found that 3.7 per cent had multiple 
neoplasms. Slaughter, in a statistical review of 
1,868 cases, found an incidence of 3.9 per cent 
of multiple malignancies. Reported cases of 
multiple neoplasm will probably increase be- 
cause of the increasing age of the general 
population, and our increased knowledge of 
the management of neoplastic disease. Also, an 
individual with one malignancy is more prone 
to the development of another malignancy 
than is an individual who has never had a 
malignancy. 

Symptoms due to a second malignancy may 
simulate symptoms due to metastases or local 
spread of the first malignancy. All diagnostic 
methods should be used to rule out the presence 
of an associated neoplastic disease. In the 
present case intra-abdominal metastases of the 
colon carcinoma with obstruction of the left 
ureter could explain the x-ray findings of 
hydronephrosis. The absence of bowel symp- 
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Primary Caricnoma of Ureter and Colon 


toms and the clear-cut picture of an intra- 
luminal ureteral obstruction pointed to another 
primary tumor. 

Primary carcinoma of the ureter was first 
reported in 1841 by Rayer, and Albarran was 
the first to diagnose the condition preopera- 
tively in 1902. Rousselot and Lamon found 
fifty cases in the literature in a report in 1930 
and Lazarus and Marks made an exhaustive 
review of 183 cases in 1945. Since that time 
124 cases have been reported including the 
present case. 

Malignant tumors of the ureter occur most 
frequently in the sixth and seventh decades of 
life; the youngest patient in the literature being 
twenty-two and the oldest eighty-nine. Camp- 
bell states that malignant epithelial tumors of 
the ureter have not been reported in children. 
Scott in a review of 182 cases in 1943 found 
that 66.3 per cent of patients were males. The 
right ureter was involved in 67 per cent of cases 
and the lower end of the ureter was involved in 
52 per cent. Nothing is known concerning the 
etiology of these tumors. 

Pathologically the tumors of the ureter arise 
from the transitional cell epithelium of the 
ureteral wall. The great majority of these 
tumors are transitional cell carcinomas which 
may take the form of a papillary carcinoma. 
There have been some cases of squamous cell 
carcinoma of the ureter which have usually 
been associated with chronic infection or malig- 
nancy in the renal pelvis or kidney paren- 
chyma. Loef and Casella have reported a case 
of squamous cell carcinoma occurring in the 
stump of a chronically infected ureter many 
years after nephrectomy and show how a meta- 
plastic process can change the nature of a cell 
in the course of time from benign to malignant 
by irritation due to the presence of chronically 
infected tissue. Malignant tumors of the entire 
transitional cell epithelium of the urinary tract 
are similar grossly and microscopically. 

Hematuria is the outstanding symptom and 
is present in 70 per cent of cases. Pain due to 
ureteral obstruction or metastasis is present in 
64 per cent of cases. A palpable abdominal 
tumor, usually due to an enlarged kidney, the 
ureteral tumor or enlarged lymph nodes, is 
present in 40 per cent. The symptoms of 
ureteral neoplasm are not diagnostic per se 
but point to the need of complete urologic in- 
vestigation. The patient may have many 
symptoms pointing to a malignant process in 


Fic. 4. Low power view of the transitional cell car- 
cinoma of the ureter; invasive edge. Tumor moder- 
ately anaplastic, mitotic figure in left upper corner. 


the body such as weight loss, anemia, malaise, 
poor appetite and fever and have no urinary 
symptoms. Examination of the urine will al- 
most always reveal the presence of red cells. 
Many patients will have white cells and bac- 
teria in the urine indicating an infection behind 
a ureteral obstruction. 

Excretory urography usually shows no func- 
tion on the involved side since most tumors 
are seen after long-term obstruction with the 
resultant hydronephrosis and impaired renal 
function. An early tumor may show a negative 
filling defect in the ureter with a mild hydro- 
nephrosis above it. Some ureteral tumors that 
have been associated with long-standing hy- 
dronephrosis may have infection with calculi in 
the kidney or ureter. Lesions of the ureter by 
excretory urography are easy to miss because 
of the tendency for incomplete visualization 
of the ureter. The diagnosis is usually made by 
cystoscopy and retrograde urography. At 
cystoscopy blood or tumor may be seen coming 
from the involved ureteral orifice. There will 
almost always be obstruction to the passage 
of a ureteral catheter up the ureter. The char- 
acteristic picture on retrograde urography is a 


negative filling defect in the ureter. The dye 
may only show the lower margin of the ureter, 
or it may be able to demonstrate the entire 
tumor with dilated ureter above it as in the 
present case. The filling defect of the ureter 
must be differentiated from stricture of the 
ureter, non-opaque stones, granulomatous le- 
sions and ureteritis cystica. In the present case 
stricture of the ureter secondary to a previous 
pelvic operation was a serious consideration. 

The treatment of carcinoma of the ureter is 
complete nephroureterectomy usually done in 
one stage. Many surgeons remove a cuff of the 
bladder if the tumor is close to the ureteral 
orifice. X-ray and radium therapy have no 
place in the treatment of these tumors. 

The vascular and lymphatic supply of the 
ureter is abundant and metastasis to the liver, 
bones, lung and regional lymph nodes is com- 
mon. Metastases have been seen in 62 per cent 
of cases. The prognosis of these tumors is very 
poor. 


SUMMARY 


A case of primary carcinoma of the ureter 
associated with a primary carcinoma of the 
colon is presented. The association of two pri- 
mary malignancies in different organs of the 
body is not uncommon and the value of 
exhaustive diagnostic studies in such cases have 
been emphasized. The literature of primary 
carcinoma of the ureter has been reviewed. 
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Endometrioma of the Sigmoid with Vicarious 


Menstruation and Intermittent 
Intestinal Obstruction 


Gorpon F. Mapp1no, M.D., Diplomate, American Board of Surgery, AND 
Francis M. Spencer, M.D., Diplomate, American Board of Internal Medicine, San Angelo, Texas 


THE first recognized instance of obstruction of 
the large bowel secondary to an endometrioma 
was reported in 1909 by Meyer.! Since that 
time there have been countless reports of endo- 
metriosis involving the colon and a number of 
reviews of the subject.?~* In patients presenting 
obstruction and bleeding from lesions of the 
left colon, the primary concern is the establish- 
ment of the correct diagnosis so that proper 
therapy may be instituted. The purpose of this 
report is to present a case of endometriosis 
of the sigmoid with subacute and intermittent 
intestinal obstruction associated with vicarious 
menstruation. 

An endometrioma is a localized area of 
endometrium-like tissue bearing characteristic 
glands, stroma and occasionally smooth muscle, 
and thriving in an unnatural site. When such 
lesions are diffuse or multiple, the designation 
of endometriosis is given; the terms, however, 
are used interchangeably. 

From a diagnostic standpoint the cyclic and 
progressive recurrence of the symptoms and 
signs which are induced by the physiologic 
menstrual-like changes occurring in this aber- 
rant tissue are almost pathognomonic. Many 
theories have been propounded to explain the 
origin of an endometrioma. The most generally 
accepted is Sampson’s, who postulates that 
endometrium shed from the uterine canal at 
the time of the menstrual period is forced in a 
retrograde fashion, or direction, through the 
fallopian tubes and becomes implanted on the 
peritoneum. Other theories are metaplasia of 
cells, activation of fetal rests, and lymphatic 
or venous metastasis. 

Involvement of the large bowel by an endo- 
metrioma is not uncommon and with few 
exceptions the chief intestinal involvement is 
limited to the serosa of the rectum and sigmoid 


portions of the colon. There is a wide variation 
in the literature as to the incidence of such 
involvement. Keene® reports an incidence of 
5 per cent as contrasted to that of Jenkinson,‘ 
who found such lesions in 40 per cent of cases. 
Intestinal obstruction, when noted, may be 
either partial or complete and usually results 
from constriction and puckering of scar tissue 
with kinking of the bowel; or occasionally the 
effects of ulceration, hyperplasia of the endo- 
metrium in the bowel wall and edema. Cattell’ 
found intestinal symptoms were present in 16.3 
per cent of a series of cases reported by him. 
Others estimate that some degree of intestinal 
obstruction exists in 30 to 40 per cent of pa- 
tients who undergo surgical treatment for 
endometriosis of the bowel. However, reports 
available in the literature indicate that endome- 
triosis of the colon very rarely progresses to the 
point of producing gross rectal menstruation. 


DIAGNOSIS 


Symptoms of endometriosis of the sigmoid 
have been extensively reviewed by Mayo and 
Miller.’ These occur generally in an otherwise 
healthy individual in the active years of 
menstruation, although cases have been re- 
ported which were first recognized after the 
climacteric. Progressive acquired dysmenorrhea 
associated with other menstrual irregularities 
is most suggestive of the lesion. Sterility follow- 
ing one successful pregnancy is a frequent com- 
plaint. Pain on defecation with increased 
constipation, associated with the menstrual 
flow, and on rare occasions the presence of 
gross blood in the stools may be described. 
Sigmoidoscopic examination may be limited 
by pain and fixation of the tissues, making it 
impossible to approach such lesions adequately 
well for biopsy purposes. Barium enema may 
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Endometrioma of the Sigmoid 


reveal a filling defect which may or may not 
have a normal mucosal pattern. Accentuation 
of all presenting symptoms at the time of the 
menstrual flow is the most constant diagnostic 
feature. Physical examination may reveal 
tenderness in one or both adnexal regions with 
variable amounts of fixation of the pelvic struc- 
tures. The presence of nodules in the recto- 
vaginal septum is helpful. A preoperative 
diagnosis, however, of endometrioma of the 
sigmoid or upper rectum is seldom made. 


TREATMENT 


This condition, in the most part, regresses 
spontaneously at the time of the menopause 
or may be induced therapeutically. Endometri- 
oma of the sigmoid is most often found inci- 
dentally during a laparotomy for pelvic 
endometriosis, with which it is so commonly 
associated. All discreet endometriomas of the 
bowel may be eradicated by cautery or may be 
resected when sterilization is not carried out. 
In the larger endometriomas of the sigmoid, the 
majority of the reported cases have been 
treated, particularly those producing obstruc- 
tion, by resection and end-to-end anastomosis. 
In most instances this is carried out after 
diversion of the fecal stream by colostomy. 
There are, however, a number of reported cases 
of recession of large sigmoidal endometriomas 
following castration alone or colostomy and 
castration in cases with obstruction. Cattell,® 
Miles,*° McKittrick,!! Pemberton!? and others 
have had cases with severe sigmoidal involve- 
ment which appeared to regress with castra- 
tion. This was the experience in the case 
which we are reporting. Some _ individuals 
recommend irradiation castration but possible 
objections to this method include the uncer- 
tainty of permanent sterilization, possible 
activation of a dormant pelvic inflammatory 
disease and, most important, the inability to 
exclude the presence of carcinoma. Dockerty"™ 
has summarized the treatment of obstructing 
endometriomas of the colon by recommending 
employment of radical procedures on the endo- 
metrioma in young women where possible, and 


ne surgical intervention on the gonads for older 


women. 
CASE REPORT 


This patient, a twenty-four year old white 
female, was first seen by us on September 9, 
1952, stating she had had pain in the right 
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lower quadrant of the abdomen for approxi- 
mately two years. In addition it was noted that 
menstruation regularly was accompanied by 
gross rectal bleeding and that her bowels failed 
to move for a period of three to four days dur- 
ing each menstrual period. There had been 
periodic vaginal metrorrhagia. The patient had 
had one child but had been unable to conceive 
subsequently. She complained of severe and 
progressive dysmenorrhea. Physical examina- 
tion revealed a lower abdominal scar which 
was well healed and through which the patient 
had had previous pelvic surgery carried out 
elsewhere. There was a mass in the right 
adnexal region. The uterus was fixed to the 
left side of the pelvis. No irregularity could be 
felt in the rectovaginal septum. The remainder 
of the examination was essentially negative. 
Proctosigmoidoscopic examination was _per- 
formed on September roth. It was impossible 
to pass the instrument beyond the 18 cm level 
because of the fixation of the bowel and dis- 
comfort to the patient. Bleeding was seen but 
no evidence of intraluminal pathologic disorder 
was noted. Roentgen examination, using the 
barium enema and air contrast studies, revealed 
the presence of an obstructing lesion in the 
sigmoid colon. (Figs. 1 and 2.) The lesion was 
located in the mid-sigmoid or proximal sig- 
moidal segment and was characterized by a 
rather long, 3 inch segment, of narrowing with 
irregularity and loss of the mucosal markings. 
This constant defect was well demonstrated 
on numerous views, and it was noted that the 
adjacent margins of the bowel did not appear 
undermined or overhanging but rather merged 
into normal-appearing intestine in a rather 
fusiform manner. The left colon, proximal to 
the lesion, was definitely enlarged and dilated, 
and contained rather large amounts of retained 
fecal material resulting in mottled filling defects 
on the various films. A roentgen diagnosis of 
possible endometrioma of the bowel was made 
with the note that malignancy could not be 
excluded. 

The patient was admitted to the hospital and 
on September 16th was operated upon by one 
of us (G. F. M.). A large endometrial cyst was 
seen to involve the entire right ovary, which 
was approximately the size of a baseball. There 
were numerous dense adhesions throughout the 
pelvis. The uterus had been pulled over to the 
base of the bladder and was adherent to the 
sigmoid in the left portion of the cul-de-sac. 
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Endometrioma of the Sigmoid 


Fic. 1. Roentgenogram showing marked dilatation of the left colon due to the chronic obstruction 
in the sigmoid. 


Fic. 2. Spot roentgenogram showing details of the endometrioma of the sigmoid colon. 


Fic. 3. Roentgen appearance of the lesion in the sigmoid fourteen days following surgical castration, 
showing definite improvement in the mucosal pattern with diminution in the degree of obstruction. 


Fic. 4. Roentgenogram of the endometrioma of the sigmoid colon taken thirty days following 
surgical castration, showing further improvement and widening of the lumen of the bowel. 
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Endometrioma of the Sigmoid 


There was a rock hard mass frozen to the lateral 
pelvic wall in the vicinity of the ureter and 
base of the bladder. Exploration of the upper 
abdomen was negative. A diagnosis of endo- 
metriosis with involvement of the sigmoid colon 
was confirmed and accordingly the right ovary, 
tube and body of the uterus were removed. 
The left tube and ovary had been removed else- 
where. Because of the marked fixation and the 
nature of the pathologic condition in the cul-de- 
sac it was impossible to do a total hysterectomy 
with any degree of safety. Efforts to dissect 
the rectosigmoid were abandoned because of 
the frozen nature of the mass and involvement 
of the tissues around the left ureter and the 
base of the bladder. A mid-transverse colos- 
tomy was carried out through a stab wound 
just to the right of the midline in the upper 
abdomen for decompression of the obstructed 
bowel. 

The patient’s postoperative course was un- 
eventful. Inasmuch as the lesion itself could 
not be removed attempts were made to recover 
endometrial cells in the tissue from material 
obtained by rectal irrigation. These efforts were 
unsuccessful. A second effort at proctosig- 
moidoscopic examination was carried out on 
October 3rd. Because of the fixation it was 
impossible to pass the scope beyond 18 cm. and 
biopsy material obtained from that site failed 
to reveal any abnormality. 

Pathologic report on the surgical specimen 
removed revealed a large chocolate cyst of the 
right ovary and extensive adenomyosis of the 
uterus. 

Recheck roentgen study, using the barium 
enema, was performed on October rst (Fig. 3) 
and October 16th. (Fig. 4.) The examinations 
revealed a persisting deformity and irregular- 
ity, and scarring with some narrowing at the 
site of the lesion in the sigmoid colon. There 
was very definite improvement as compared 
with the original study, with the partial ob- 
struction having been resolved and the nar- 
rowed lumen of the bowel having increased in 
diameter by approximately two to three times. 
It was believed that the caliber of the bowel in 
the region of the lesion was adequate to permit 
closure of the colostomy without fear of recur- 
ring obstruction. This accordingly was accom- 
plished on October 30, 1952. Since that time 
the patient’s general health has been good. 
Her bowel function is essentially normal. Her 


libido has been unaltered and she has a normal 
sexual response. 
SUMMARY 


Endometriosis of the bowel producing ob- 
struction and vicarious menstruation is suffi- 
ciently unusual to justify its presentation. Such 
a case is reported with a review of the more 
characteristic signs and symptoms. Favorable 
response to castration was obtained in spite of 
the extent of the lesion. 

Addendum: Since this paper was submitted 
for publication one of us (G. F. M.) has had 
an additional case of endometrioma of the 
small intestine (ileum), for which a resection 
was carried out in an effort to relieve the ob- 
struction. The patient’s progress has been 
uneventful to this date. 
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Unusual Type of Metastasis for Carcinoma of 


the Breast with Coincidental Development 
of Diabetes Insipidus 


IrvinG A. Levin, M.p., Diplomate, American Board of Surgery, AND AMBROSE J. HERTZOG, M.D., 


From the Louisiana State University School of Medicine, 
and Touro Infirmary, New Orleans, La. 


Carcinoma of the breast metastasizes by 
lymphatic spread or by the blood stream. In 
performing radical mastectomy we attempt to 
remove the tumor and all possible areas of 
lymphatic spread. In those 10 to 12 per cent 
that metastasize via the blood st eam, we are 
at a loss to prevent further involvement of 
distal organs and cannot tell which cases will 
develop distant metastases. A recent case of 
Dr. Urban Maes was so unusual that, with his 
permission, we would like to report it. 


CASE REPORT 


Mrs. R. S., age forty-five years, was admitted 
to Touro Infirmary on March 25, 1952, com- 
plaining of excessive menstrual bleeding. She 
stated that her last menstrual period began on 
March 2, 1952, and lasted approximately 
fifteen days. There were many large clots but 
no profuse flow and no pain associated with 
this period. There was no weight loss or any 
other symptoms referable to the lower ab- 
domen. A review of symptoms was essentially 
negative except for a history of excessive thirst 
and urination. This was not a major complaint 
and was elicited only after questioning. The 
patient had had a previous admission to Touro 
Infirmary on March 10, 1950, complaining of a 
lump in the right breast which had been present 
for approximately three to four months. There 
was some increase in size during this period 
but no pain or discharge from the nipple. 
Physical examination at that time revealed a 
mass 1 inch in diameter in the left outer quad- 
rant of the right breast. It was movable and not 
attached to the skin. On March 11, 1950, a 


Diplomate, American Board of Pathology, New Orleans, Louisiana 


frozen section of the excised biopsy revealed 
malignancy and a right radical mastectomy 
was performed. The excised breast showed a 
fibrous nodule measuring 2 cm. in diameter 
that microscopically showed sheets of poorly 
differentiated epithelial cells growing in a 
fibrous stroma. There was a tendency to be 
arranged in small glandular acini. (Fig. 1.) The 
remaining breast showed fibrocystic disease and 
a small fibroadenoma. The final pathologic 
diagnosis was scirrhous carcinoma, grade 111, 
of right breast with metastasis to one of fifteen 
axillary lymph nodes examined. The postopera- 
tive course was excellent and she had had no 
signs or symptoms of recurrence at the time of 
readmittance to the hospital on March 25, 
1952, for the excessive menstrual bleeding. 
Physical examination at this time revealed a 
blood pressure of 120/80; respiration, 20; 
pulse, 80, and regular. Examination of the 
eyes, ears, nose, throat, heart and lungs was 
within normal limits. Examination of the chest 
revealed a well healed scar of a right radical 
mastectomy with no evidence of skin or axillary 
recurrence. The size of the arms was sym- 
metrical and function of the right arm was 
excellent. Abdominal examination revealed a 
mass below the umbilicus which was irregular 
and felt like a fibroid. Pelvic examination 
showed the uterus to be enlarged two to three 
times the normal size with most of the enlarge- 
ment being in the fundus, probably due to 
leiomyomas. 

On March 26, 1952, a laparotomy was per- 
formed and revealed several large fibroids of the 
uterus. Hysterectomy and bilateral salpingo- 
oophorectomy were performed in the usual 
fashion without any undue difficulty. Palpation 
of the peritoneum, aorta and liver revealed no 
evidence of metastasis of the breast carcinoma. 
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Metastatic Carcinoma and Diabetes Insipidus 
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Fic. 1. Photomicrograph of carcinoma of breast removed in 1950. Note poorly differentiated epithelial cells 


in a fibrous stroma. 


Fic. 2. Photomicrograph of uterus removed in 1952. Note normal endometrium. 


Fic. 3. Photomicrograph of uterus removed in 1952. Note nest of poorly differentiated malignant epithelial 


cells within myometrium. 


Fic. 4. Photomicrograph of ovary removed in 1952. Note nests at left side of field of poorly differentiated 


malignant epithelial cells. 


Gross examination of the excised specimens 
showed the uterus to measure 14 by 12 by 6cm. 
and to be deformed by multiple large leiomy- 
omas situated in the fundus. Another smaller 
submucous leiomyoma was found. The cervix, 
tubes and ovaries were not remarkable. Micro- 
scopic examination showed multiple benign 
leiomyomas and a normal interval endo- 
metrium. (Fig. 2.) Routine sections of the 
myometrium showed the outer portions to 
contain nests of poorly differentiated neoplastic 
cells (Fig. 3) having the appearance of meta- 
static malignancy rather than a primary uterine 
carcinoma. One ovary also contained similar 
foci of metastatic poorly differentiated epi- 
thelial cells. (Fig. 4.) 

On the day of surgery this patient’s intake 
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was 5,150 cc. and her output was 3,900 cc. On 
the first postoperative day her intake was 5,330 
cc. and her output was 6,120 cc. She complained 
of excessive thirst and approximately every 
thirty minutes required some sort of fluid to 
quench this thirst. On the second postoperative 
day her intake was 4,770 cc., all oral, and her 
output was 4,575 cc. A check of the specific 
gravity on many of these urinary specimens 
revealed it to vary from 1.000 to 1.005. It was 
decided at this time that this patient probably 
had diabetes insipidus of unknown etiology. 
On March 2oth insufflations of posterior pitui- 
tary powder were begun and the result was 
remarkable. For two and one-half hours prior 
to the use of posterior pituitary powder the 
patient’s intake was 1,100 cc. and her output 
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was 1,000 cc. In the eight hours following nasal 
insufflation of posterior pituitary powder her 
intake was only 200 cc. and her output 340 cc. 
For the rest of her postoperative period and 
since that time she has been on two to three 
nasal insufflations of posterior pituitary powder 
in twenty-four hours and has had a normal 
intake and output. 

On March 31, 1952, x-rays of the skull re- 
vealed no evidence of bony metastasis. The 
sella turcica was normal with no erosion of the 
clinoid processes. Urine was negative for sugar 
and microscopic examination was negative. The 
blood glucose was 85 mg. per cent and the non- 
protein nitrogen was 35 mg. per cent. 


COMMENTS 


The unpredictable course of metastasis from 
a carcinoma of the breast is well known. With 
no evidence of pleural involvement, pulmonary, 
liver, or other intra-abdominal metastasis, it is 
difficult to explain how blood born metastasis 
would seek out the myometrium of the uterus 
and interstitial tissues of one ovary to the 
apparent exclusion of organs such as the liver 
and lungs. We have no explanation for the 
bizarre type of isolated metastasis sometimes 
seen in malignancies of the breast. The normal 
uterine mucosa, the isolated foci of metastasis 
in the myometrium, and one ovary, and the 
similar histologic cell type all are in favor of 
metastatic malignancy rather than another 
primary carcinoma in one ovary or uterus. 

The other clinical curiosity concerning this 
patient would be abrupt development of dia- 
betes insipidus. In spite of all examinations we 
have been unable to determine the etiology of 
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this condition. A first thought would be cerebral 
metastasis from the breast carcinoma to the 
posterior pituitary or hypothalmic areas of the 
brain. X-rays of the skull at that time failed to 
reveal any evidence of metastasis to the skull 
with particular reference to the sella turcica. 
The fact that the diabetes insipidus had per- 
sisted sixteen months is very much against the 
presence of cerebral metastasis in any form. 
The usual causes of diabetes insipidus, such as 
sequelae to meningitis, encephalitis, head 
injuries with brain damage have all been 
eliminated in this patient. It would seem best 
to classify her as a case of probably true idio- 
pathic diabetes insipidus. Treatment has con- 
sisted of intranasal insufflation of posterior 
pituitary powder as necessary to control the 
symptoms. At present these insufflations are 
necessary approximately three times in twenty- 
four hours. The patient is quite comfortable 
and is entirely asymptomatic except for occa- 
sional nasal itching due to irritation of mucous 
membranes from the powder. 


SUMMARY 


A case is presented of a forty-five year old 
female who had a radical mastectomy for 
carcinoma of the breast in 1950. In 1952 follow- 
ing panhysterectomy for uterine leiomyomas, 
isolated metastasis was found in one ovary 
and the uterine myometrium. The simultane- 
ous development of diabetes insipidus could 
not be explained on cerebral metastasis. The 
patient is living and well three years following 
the mastectomy and fourteen months following 
the panhysterectomy, with no evidence of 
cerebral metastasis. 
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Traumatic Perforations of Colostomies 


ELMER HoFFMAN, M.D. AND ALLAN Macut, M.p., Baltimore, Maryland 


From the Sinai Hospital of Baltimore, Inc., Baltimore, 


Md. 


A THOROUGH review of the literature from 1916 
to the present reveals very few reports of 
traumatic perforations of colostomies. Table 1 
lists these reported cases. The authors believe 
that this complication, though unusual, must 
occur more frequently than these sporadic 
reports would indicate. Therefore we are report- 
ing two other cases, bringing the total number 
reported to thirteen. (Table 1.) 

We believe that perforation of a colostomy, 
like a visceral perforation anywhere, is a poten- 
tially fatal event. As such its occurrence should 
be brought to the attention of all physicians, 
surgeons and nurses. Because the care of the 
colostomy is now somewhat standardized, irri- 
gations in the hospital are frequently done by 
inexperienced orderlies or aides. This may lead 
to undue trauma and resultant perforation. 
However, of the eleven reported cases (includ- 
ing the authors’ cases) only two occurred in 
the hospital. This means that the danger is as 
great, if not greater, in the hands of the very 
individual whose life is at stake. 

The saddest aspect of this complication is 
that a patient cured of carcinoma by a radical 
operation, or with a colostomy for a benign con- 
dition (one of the cases reported by the au- 
thors), may meet a fatal outcome because of a 
surgically caused artificial anus. Therefore it 
behooves us to be as analytic as possible in 
considering the methods of care of a colostomy. 
It may be necessary for us to change the 
standardized methods in use at present. 

Although most observers agree that the basic 
cause of a traumatic perforation is undue force 
on the part of the irrigator, it is believed that 
this is not the sole factor in the production of 
the rent in the bowel. Mallory! is of the opinion 
that the tip of the enema tube, by its repeated 
use and motion, causes abrasions in the mucosa 
of the bowel. He states that organisms invade 
the wall at this site or injury, or as a result of 
the lowered resistance on the part of the pa- 
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tient, and produce infection with subsequent 
destruction of the wall leading to perforation. 
Silvers? cautions against the use of force or 
large stiff tubes in the care of colostomies. 
Davis* speaks of the angulation of the bowel 
produced by a short mesocolon with the re- 
sultant repeated pressure of the enema tube 
at this point of angulation, leading to pressure 
necrosis and perforation. Bettman et al.‘ 
hypothesize a wave of peristalsis coincidental 
with the insertion of the catheter, producing a 
firmness or rigidity of the bowel so as to pro- 
duce a situation “similar to driving a pin 
through a metal disc if it is encased in a piece 
of cork.” 

The clinical picture produced by the perfora- 
tion is similar to that produced by perforation 
of the intestine elsewhere. This involves sudden 
pain and shock with the development of signs 
of a localized or generalized peritonitis. The 
treatment of this condition is immediate explo- 
ration with the location of the perforation. 
When this has been done, one of several paths 
may be followed. The segment of bowel! in- 
volved may be resected and a new colostomy 
brought out on the abdominal wall. However, 
sometimes, the location of the perforation, or 
the adherence of other intestinal loops to this 
area of peritonitis prevents this method of 
treatment. One may then close the perforation 
and drain this region. In some cases (the second 
case reported here) closure is impossible. A 
defunctionalizing colostomy proximal to the 
first one with drainage down to the perforation 
may be done in this emergency situation. 

We have deliberately avoided any recom- 
mendations with respect to incisions, since this 
will be determined by the type and position of 
the previously created colostomy. 

Several methods have been suggested to pre- 
vent the occurrence of this complication. 
Lahey® advises that the catheter be greased 
well and inserted for six inches or its full length. 
Davis* quotes the technic of Vernon C. David 
which involves the use of a catheter, the tip of 
which is placed through an inverted rubber 
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nipple. The nipple, with the catheter, is then 
inserted into the colostomy, acting as a cork 
when the fluid is inserted into the bowel. The 
short segment of catheter protruding through 
the nipple does not allow the tube to strike 
the bowel wall, thus avoiding necrosis with 


methods. The technic is simply the insertion 
of the catheter into the colostomy, only far 
enough to have the balloon inside the bowel, 
but not necessarily beneath the level of the 
abdominal wall. The balloon is then inflated 
and the enema administered. There is no 


TABLE I 
REVIEW OF LITERATURE ON TRAUMATIC COLOSTOMY PERFORATIONS 
Site of 
Author Case Derfesation Symptoms Cause | Treatment Outcome 
Mallory, 1936! 46 yr. old; Miles’, for | Close to colos- | Distention, pain, | Abrasion ? D* (no recur- 
carcinoma tomy vomiting, peri- | rence on 
tonitis autopsy) 
Fatality recalled by | N.D.* N.D. Infection ? ? 
author 
Fatality recalled by | N.D. N.D. Perforation ? ? 
author 
Silvers, 1940? Case 5 yr. after Miles’ | N.D. N.D. Force on tube Wa aa 
Davis, 19473 77 yr. old; Miles’ done | Medial Pain Enema tube Laparotomy R* 
1 yr. before (N.F.S. ) 
53 yr. old; Miles’ done | Medial Generalized peri- | Pressure necro- | Laparotomy R 
6 wk. before tonitis sis at angu-| (N.F.S.) 
lation 
58 yr. old; Miles’ done | Abscess drained | Localized peri- Perforation Laparotomy R 
2 days before; enema| 3 wk. later tonitis (N.F.S.) 
administered 
Greene and Greene, | 70 yr. old; Miles’ done | Posterolateral Pain, shock Quotes above | Resection; new R 
1952° 3 mo. before wall, 8 cm. explanation colostomy 
from opening 
Bettman, Richter and|65 year old; Miles’|7.5 cm. from | Pain, shock R 
Drugas, 1953¢ done 4 mo. before opening rigidity of 
bowel with 
trauma 
Copper, 19537 61 yr. old; Miles’ done| 7.5 cm. from | Pain, distention | Force on No drainage; R 
1 yr. before opening on the enema tube laparotomy; 
antimesenteric closure of per- 
border foration 
70 yr. old; Miles’ done Pain, distention | Force on Proximal colos- R 
2 yr. before enema tube tomy, drainage 


Authors’ cases (two) See text of article 


* N.D., not described; D, death; N.F.S., nothing further stated; R, recovery. 


subsequent perforation. Wiley and Sugar- 
baker® also recommend lubrication of the 
catheter with petrolatum, insertion for six to 
eight inches, and preventing regurgitation of 
irrigating fluid by the use of a nipple with the 
end cut off so that a catheter can be passed 
snugly through it and then inserted into the 
colostomy stoma. 

The authors wish to suggest the use of a 
lubricated Foley catheter, with a 5 cc. capacity 
rubber bag, instead of the firm rubber catheters 
and enema tubes now in use. This will yield 
a combination of the features of the foregoing 
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leakage. This method has been used by us suc- 
cessfully in the management of colostomy 
irrigations. 


CASE REPORTS 


Case 1. J. S. (Hospital No. U-39280), a 
fifty-nine year old white man, was admitted 
with a proven diagnosis of adenocarcinoma of 
the rectum. On December 25, 1945, a Miles 
abdominoperineal resection was performed. 
The postoperative course was uneventful up 
to the morning of the day of discharge, Janu- 
ary 18, 1946. Immediately following the ad- 
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ministration of a soap suds enema (1,000 cc.) 
by the orderly, the patient experienced severe 
abdominal pain. Distention and rigidity of the 
abdomen developed. Roentgenograms revealed 
the presence of air beneath the diaphragm. An 
exploratory laparotomy was performed and a 
2 cm. long laceration was found on the postero- 
lateral surface of the sigmoid, approximately 
three inches from the colostomy opening, but 
within the peritoneal cavity. The hole was 
sutured and the area drained. The patient 
eventually recovered but the postoperative 
course was complicated by the occurrence of a 
bout of intestinal obstruction (cured by opera- 
tive intervention), a pelvic abscess, a left 
hemiplegia and cardiac decompensation. 

Case ul. H. V. (Hospital No. Ug5237), a 
thirty-eight year old obese white woman, was 
admitted on the gynecologic service because 
of a painful mass in the left adnexal region. 
At operation on November 17, 1952, the sig- 
moid colon was found adherent to the uterus 
and left adnexal region. The sigmoid was thin- 
walled in places because of multiple diverticula. 
Because of this primary condition and because 
of surgical trauma to the mesentery of the sig- 
moid, a proximal sigmoid colostomy had to be 
performed. Postoperatively a pelvic abscess 
developed and resolved under antibiotic ther- 
apy. The patient was discharged December 13, 
1952. On the night of January 22, 1953, while 
trying to give herself her daily colostomy 
enema, she found that the soft rubber catheter 
met an obstruction. She continued to apply 
pressure until the tube entered the bowel. After 
giving herself the soap suds enema, she ex- 
perienced immediate severe abdominal pain. 
During the night her distress continued and 
she began to vomit. She reported to the hospital 
early the next morning where the diagnosis of 
an acute peritonitis was made. Laparotomy 
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was performed after the patient was in electro- 
lyte balance. A perforation was found on the 
medial aspect of the sigmoid colon, four inches 
from the colostomy opening and at the peri- 
toneal level. Because of a short sigmoid mesen- 
tery and the critical condition of the patient, 
it was deemed inadvisable to carry out the 
mobilization which would have been necessary 
to close the perforation. A proximal defunc- 
tionalizing transverse colostomy was _ per- 
formed. The postoperative course was unevent- 
ful except for a low grade wound infection 
which responded to antibiotics. 


SUMMARY 


1. The literature covering perforation of 
colostomies is reviewed. 

2. The proposed theories of causation are 
summarized. 

3. Methods of prevention are discussed 
with a proposal by the authors for the use of a 
Foley catheter in irrigating colostomies. 
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From the White Cross Hospital, Columbus, O. 


Tumors of the small intestine with the excep- 
tion of metastatic growths are infrequently 
encountered. The findings which we are pre- 
senting are very rare as we were unable to find 
a similar case in the literature. 


CASE REPORT 


The patient (Hosp. No. 5110-377), a forty- 
three year old single white woman, was re- 
ferred to our service at the hospital on October 
14, 1951. Her chief complaint was a tumor in 
the lower abdomen and associated intestinal 
cramps. She had noticed intermittent abdom- 
inal cramps for a period of about twelve 
months, and a gradual enlargement of the 
abdomen. There was nausea and occasional 
vomiting during these episodes. About six 
weeks before she entered the hospital she con- 
sulted her doctor, who treated her for a viral 
infection. She recovered from this disease in a 
short time, but during routine examination a 
large pelvic tumor was discovered and surgery 
advised. 

Her past history was essentially negative. 
Menstruation began at the age of thirteen, 
twenty-eight-day type, regular flow, lasting 
four or five days, profuse. Her last menstrual 
period was on September 6, 1951. 

Physical examination was negative, except 
for a large tumor extending upward from the 
pelvis to about 3 cm. from the umbilicus. Bi- 
manual examination of the pelvis revealed a 
large tumor that was rather globular in shape 
with the consistency of an ovarian cyst. The 
cervix and uterine body were normal. Our 
impression was that of an ovarian cyst. Labora- 
tory findings showed the urinalysis to be nega- 
tive. Hemoglobin was 13.0 gm., erythrocytes 
4.24 million, leukocytes 9,250 with 71 per cent 
neutrophils. Serology was negative as was an 
x-ray of the chest. 

Preoperative diagnosis was large right ovar- 
ian cystoma. On October 15, 1951, an abdom- 
inal exploration was carried out under pento- 


Hemangiopericytoma of the Ileum 
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thal® cyclopropane anesthesia. Upon opening 
the abdomen a cystic mass, approximately 14 
cm. in diameter, was found attached to the 
antimesenteric portion of the ileum about four 
and a half feet from the ileocecal junction. The 
blood supply was marked from the bowel wall 
to the tumor with several large and tortuous 
veins entering the cyst from the intestinal 
tract. 

The blood vessels were ligated near the base 
of the tumor, and after incising the peritoneum 
around the attachment enucleation of the cyst 
was accomplished without difficulty—prac- 
tically a bloodless procedure. The serosa on 
the intestine was easily repaired, closing the 
raw surface with No. 00 chromic catgut. No 
resection was necessary. The appendix was 
routinely removed. The abdomen was closed in 
our usual manner and the customary postopera- 
tive treatment administered. 

Pathologic report revealed that the specimen 
consisted of a cystic tumor excised from the 
antimesenteric border of the ileum, approxi- 
mately four and a half feet above the ileo- 
cecal valve. The entire cystic mass measured 
10 by 12 cm. and the point of attachment to 
the ileum measured 5 by 2 cm. The surface of 
the cyst was smooth and of rather dark brown 
color. Widely distended veins extended into 
the area of attachment. Upon further opening 
of this cyst it was found to contain a brownish 
grumous fluid and particles of necrotic coag- 
ulum. The cyst wall measured 2 to 3 mm. in 
thickness and had a fairly smooth lining, except 
near its border of attachment where it appeared 
elevated by the accumulation of fat beneath it. 
Corresponding to the area of attachment was a 
mass protruding into the cyst which meas- 
ured 6 by 5 cm. and 2% cm. in its greatest 
thickness. The surface of this protruding mass 
was covered with necrotic coagulum and upon 
cut section this rather solid but firmly honey- 
combed structure had much of the appearance 
of compressed, moderately hemorrhagic pla- 
cental tissue, including a central area of whitish 
infarcted character. Adjacent to this was a 


Fic. 1. Showing the dark surface of the cyst where it was attached to the ileum. 


Fic. 2. Showing the cyst after it was opened. 


thickened mass of yellowish gray tissue meas- 
uring 5 by 3 by 2!5 cm. The appendix accom- 
panying this specimen measured 7 by 4 cm. 
and was somewhat impacted; the wall was 
thickened. 

Microscopic sections of this tumor showed 
the material at the base of the cystic area to be 
that of hemangiomatous character, with de- 
generation of interstitial tissue with fairly well 
preserved wide vascular spaces surrounded by 
a few spindle cells. This process continued into 
the wall of the cyst. The adjacent nodular area 
at the base of the tumor was found to be 
composed of bundles of spindle cells, which on 
trichrome staining did not stain as smooth 
muscle or nerve cells, establishing this tumor 
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as originating from a type of tissue different 
from muscle or nerve. These spindle cells, 
within the solid portion, were similar to those 
surrounding the vascular spaces and must be 
considered as pericytes. As such the tumor 
represented a rather unusual group of benign 
tumors known as hemangiopericytomas. (Figs. 
1 and 2.) Diagnosis was hemangiopericytoma 
of the ileum. 

Because of the position of the cyst on the 
bowel we were sure that we were not dealing 
with a Meckel’s diverticulum; however, the 
color and content of the cyst looked like a 
possible endometrial development. It was 
neither of the foregoing but proved to be a 
hemangiopericytoma of the ileum. 


* 
Hemangiopericytoma of [leum 
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OsTEOCARTILAGINOUS exostosis (osteochon- 
droma) of the astragalus is an exceedingly 
unusual occurrence. Only three instances in- 
volving the astragalus were encountered in the 
310 osteochromas personally reviewed by Ges- 
chickter and Copeland.? Two instances of 
“ankle” involvement among 5413 exostoses are 
recorded in the files of the Armed Forces Insti- 
tute of Pathology.' Of eight “less common 
lesions of the astragalus,” encompassing three 
tumors, Lewis* reported only a single case of 
osteochondroma. It is believed, therefore, that 
the report of the following case is justifiable. 


CASE REPORT 


was first seen in March, 1947, with a chief 
complaint of slowly progressive painless swell- 
ing of his left ankle of two years’ duration. 
Family history and previous health and ill- 
nesses were essentially non-contributory. His 
present illness began without known precipitat- 
ing or exacerbating event in 1945, when he first 
noted a painless “lump” on the outer side 
of his left ankle. There was no known ante- 
cedent trauma nor any localized infectious 
process. The “lump” had insidiously appeared, 
progressed slowly in size and had been associ- 
ated with inversion of the foot. It remained 
entirely painless until about one month prior 
to examination, at which time the patient first 
noticed pain on weight-bearing. 

Pertinent physical findings were entirely 
limited to the region of the left ankle. There 
was a pronounced tumefaction on the lateral 
aspect which clinically gave the impression of 
an enlargement of the distal extremity of the 
fibula. The foot was moderately inverted with 
slight adduction of the forefoot. (Fig. 1.) There 
was no limitation of motion at the astragalo- 
crural joint. A slight degree of inversion was 
possible at the subastragalar joint but eversion, 
even to the neutral position, was completely 
impossible. The mid-tarsal joint was not im- 
paired and motion of all of the joints of the 
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A. P., a thirteen year old white schoolboy, © 


metatarsals and phalanges was physiologic. 
There were no signs of inflammation or circula- 
tory disturbance. 


Fic. 1. Photograph showing tumefaction in the region 
of the lateral malleolus with moderate inversion of the 
foot and slight adduction of the forefoot. 


Radiographic examination disclosed a some- 
what elliptic mass arising from the posterior 
portion of the outer wall of the left astragalus. 
(Fig. 2.) The outer wall of the tumor impinged 
against the posterior aspect of the lower end 
of the fibula, forming a sort of shallow ace- 
tabulum with which the tumor appeared to 
articulate. The surface of the mass appeared 
rounded and quite smooth and did not give any 
roentgenographic evidence of malignancy. 

Owing to progressive deformity, limitation 
of subastragalar joint motion and to recent 
pain on weight-bearing, operative intervention 
was advised. The excision was performed by 
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Fic. 2. Roentgenogram disclosing osteochondromatous mass arising from the posterior 
portion of the outer wall of the left astragalus. 


Fic. 3. Roentgenogram taken five years after operation showing an incurving of the 
tip of the lateral malleolus and a slight abnormal convexity of the lateral wall of the 


astragalus. 


Dr. Henry Milch on March 12, 1947. “With 
the patient in the prone position and under 
general anesthesia, a three-inch incision was 
made postero-laterally over the inferior tibio- 
fibular joint. By gently retracting the mus- 
cles to either side, the posterior surface of 
the astragalus was gradually exposed. The 
astragalo-crural joint was then opened disclos- 
ing the tumor. A single large osteochondral 
fragment was removed and thereafter the at- 
tachment of the tumor to the outer wall of the 
astragalus was readily visualized. The outer 
wall of the astragalus bearing the tumor was 
then excised en bloc. The wound was closed in 
layers without drainage and a thick elastic 
dressing was applied to obliterate the dead 
space.” The patient had an uneventful post- 
operative course and was discharged walking 
on the fourth hospital day. 

Gross and microscopic pathologic examina- 
tion was made by Dr. J, Erlich at the Lebanon 
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Hospital. The specimen measured 3 by 3 by 2 
cm. and had a sessile pedicle and a smooth 
surface. Occasional eburnating areas were seen 
and one aspect of the tumor mass was noted 
to be quite porotic. On section, a thin outer 
compact layer was seen and the remainder of 
the specimen, save for a cystic area at one 
end, was light yellow and homogeneous. 
Histologic examination revealed a “benign 
osteochondroma.” 

The patient made an entirely uneventful 
recovery and resumed his normal activities. 
When re-examined in September, 1952, five 
years after operation, a slight varus of the heel 
still persisted. Although there was slight limi- 
tation of subastragalar motion, the patient 
experienced no inconvenience. Roentgenogram 
(Fig. 3) revealed an incurving of the tip of 
the lateral malleolus and a slight abnormal 
convexity of the lateral wall of the 
astragalus. 
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COMMENTS 


Osteocartilaginous exostoses are unques- 
tionably the most common of all skeletal 
tumors. Essentially benign, they are usually 
solitary excrescences of cancellous bone and 
tend to occur primarily in white males during 
the first two decades of life. For the most part, 
they behave with respect to growth like endo- 
chondral bone elsewhere in the body. Since 
they tend to be clinically silent or but mini- 
mally symptomatic, medical attention is usu- 
ally sought only after the occurrence of (1) 
visible deformity, (2) painful secondary ad- 
ventitious bursae, (3) limitation of motion of 
adjacent joints or (4) when so-called “‘patho- 
logic”’ fractures supervene. Quite irrespective 
of the presenting complaint, diagnosis is virtu- 
ally always provided by roentgenographic 
examination. 

Characteristically, a cancellous bony pro- 
jection is found in the affected area growing by 
means of either a pedunculated or sessile base 
from the cortex of the underlying bone. The 
lesions usually arise at or in close proximity 
to the ends of the long tubular bones although 
very occasionally, as in the case reported 
herein, they may affect the short bones. On 
section they typically show a cancellous ex- 
crescence capped by a variably thick bosselated 
layer of hyaline cartilage, the perichondrium 
of which blends with the thickened periosteum 
of the parent bone. 

In most instances these outgrowths continue 
to enlarge until the time of general closure of 
epiphyseal plates when their own cartilagenous 
caps undergo involution and become ossified. 
Cartilaginous remnants, however, not infre- 
quently persist even in such osteomas and 
these appear to retain at least a latent capacity 
for renewed growth. This may be manifested 
by continued growth of the tumefaction even 
considerably after epiphyseal closure or by 
sarcomatous alteration of the previously be- 
nign lesion. The latter complication, however, 
is exceedingly rare and occurs in probably less 
than 1 per cent of the cases of isolated tumors. 
In cases of multiple osteochondromatosis (dia- 
physeal aclasis or hereditary deforming chon- 
drodysplasia), on the other hand, the incidence 
of malignant transformations is variably re- 
ported to be as high as about 10 per cent. 

In this connection, therefore, it becomes of 
some importance to differentiate clearly true 
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multiple (periosteal) osteochondromatosis from 
the solitary type as well as from the closely 
related, perhaps similar disorder, Ollier’s dis- 
ease (dyschondroplasia or endosteal osteo- 
chondromatosis). In the latter there is no 
genetic pattern, the metacarpals, metatarsals 
and phalanges are more typically the involved 
bones; and the lesions lie within the metaphyses 
and hence are essentially endosteal. Osteo- 
chromas are by definition periosteal tumefac- 
tions. Furthermore, “while any metaphysis 
may be the site of an osteochondroma, the 
more frequent sites in the approximate order 
of their frequency are the lower femur, upper 
tibia, upper femur, upper and lower humerus, 
lower tibia, pelvis and vertebrae.’’® 

One further lesion, moreover, must occasion- 
ally be considered in the differential diagnosis, 
namely, the recently described entity of peri- 
osteal chondroma.* Here again radiographic 
examination is of paramount importance. This 
latter tumor differs from enchondromas in not 
involving the interior of bones and from osteo- 
chondromas in that the cortex is not defective 
at the tumor site. In addition, the characteristic 
declivity in the underlying bone and the ap- 
preciable sclerosis of the contiguous cortical 
bone seen in this entity serve as distinguishing 
features. 

Thus with (1) a typical history of slowly 
progressive swelling often associated with 
secondary mechanical abnormalities and (2) 
careful roentgenographic examination, a diag- 
nosis of osteochondroma can usually be 
established with ease. In certain instances, 
however, largely attributable to location of the 
lesion, diagnosis may be somewhat more diffi- 
cult. This appears to be especially true of the 
astragalar involvement where the problem of 
differentiating osteochondroma from enchon- 
droma may occasionally arise. 


SUMMARY 


An unusual case of osteochondroma of the 
astragalus and a brief general review of osteo- 
chondromas are presented. 

Addendum: Since this article was accepted 
for publication another case has been reported 
(Rook, F. R. Intra-articular osteochondroma 
of the astragulus. Am. J. Surg., 85: 807, 1953). 


Acknowledgment: The writer would like to 
express his thanks to Dr. Henry Milch for per- 


Mi 
, 
a 
4 
a 
FY 
k 
147 
: 


Osteochondroma of Astragalus 


mission to publish this case and to Dr. J. Erlich of Bone, 3rd ed. Philadelphia, 1949. J. B. Lippin- 
of the Lebanon Hospital, New York, N. Y., for cott Co. 


3. Lewis, R. L. Less common lesions of the astragalus. 
permission to cite material reviewed by him. Aun. 106: 0003. 


4. LicHTENSTEIN, L. and Haut, J. E. Periosteal 
chondroma. A distinctive benign cartilage tumor. 


REFERENCES = 
¥ J. Bone er Joint Surg., 34A: 691, 1952. 
1. DeCoursey, E. Personal communication. 5. Luck, J. V. Bone and Joint Diseases, p. 448. Spring- 
2. GescuickTer, C. F. and Copetanp, M. M. Tumors field, Ill., 1950. Charles C Thomas. 


DRUCKERMAN ET AL. recently contrasted a group of duodenal ulcer 
patients treated by subtotal gastrectomy with another group in whom 
infradiaphragmatic vagotomy was also performed at the same time. These 
two groups comprised 322 consecutive patients with chronic duodenal 
ulcer who were subjected to surgery. The studies by Druckerman et al. indi- 
cate that a slightly better result and more complete gastric anacidity followed 
the combined operations and that recurrences were less; however, several 
of these latter patients sustained a greater postoperative morbidity such as 
diarrhea. Hence one cannot yet be certain that simultaneous vagotomy is 
advisable; and until further studies give us the answer, it seems that radical 
subtotal gastrectomy should suffice. (Richard A. Leonardo, M.D.) 
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Providence, R. I. 


PRIMARY carcinoma of the liver is a rare disease 
in North America and in Europe. In America 
it is seen In 0.25 per cent of all autopsies, and 
comprises 2.1 .per cent of carcinoma.! Of the 
two common types of carcinoma of the liver 
the “‘liver cell” type (hepatoma) is much more 
common than the “bile duct” type (cholangi- 
oma). Cirrhosis of the liver is associated with 
the liver cell type in 85 per cent of cases, 
whereas in the bile duct type it is seen in only 
30 to 50 per cent of cases.? 

This case is presented because of the rarity 
of the bile duct type of primary hepatic carci- 
noma and because of the unusual manner in 
which it presented itself clinically. 


CASE REPORT 


A forty-three year old white man was ad- 
mitted to the hospital with a chief complaint 
of severe abdominal pain. He was apparently 
well until three weeks prior to admission when 
he began to have loose bowel movements. The 
stools were poorly formed and were brown col- 
ored. Tarry stools were denied. Ten days prior 
to admission vague upper abdominal pain 
developed. There was no radiation of the pain 
or association with meals. Three days prior to 
admission the upper abdominal pains became 
stabbing in nature and remained localized to 
the epigastrium. There was no nausea or vom- 
iting. At this time the patient began to feel 
warm. The temperature, taken by the patient, 
ranged between 100 and 103°F. There was a 
15 pound weight loss. 

Past history, family history and system re- 
view were non-contributory. 

Physical examination revealed a well devel- 
oped, well nourished white male appearing 
acutely ill, complaining of abdominal pain. The 
temperature was 100.4°F. Blood pressure was 


Primary Carcinoma of the Liver Presenting 
Itself As an Acute Abdominal Condition 


ErmMIN R. Carpi, M.D. AND JOHN J. VALLONE, M.b., Cranston, Rhode Island 


130/80 mm. Hg. The pulse was 96 per minute. 
The skin and scleras were not icteric. Heart and 
lungs were normal. The abdomen was not dis- 
tended. On palpation there was a board-like 
rigidity of the abdomen. The upper abdomen 
was exquisitely tender to touch, with marked 
generalized rebound tenderness. Peristalsis was 
hypoactive. Palpation of the liver, spleen and 
kidneys was not possible because of the extreme 
tenderness and rigidity. 

Laboratory studies showed the urine to be 
negative except for a 4 plus sugar and o ace- 
tone. Blood studies revealed a 4.5 million red 
cell count, and a white cell count of 14,500, with 
73 per cent neutrophils, 25 per cent lympho- 
cytes and 2 per cent monocytes. The serum 
amylase was 60 mg. 

Upright film of the abdomen revealed a ques- 
tionably enlarged liver. There was no air under 
the diaphragm. 

With a presumptive diagnosis of a perforated 
peptic ulcer, the patient was explored on the 
day of admission. 

At operation, upon opening the peritoneum 
the lower border of an enlarged liver came into 
view. This enlargement could not be palpated 
previous to surgery because of the extreme 
rigidity of the abdomen. No fluid escaped from 
the incision. On examination the liver was 
found to be enlarged, hard and studded 
throughout with numerous carcinomatous im- 
plants. The liver appeared to be completely 
involved. The implants varied from the size of 
a golf ball down to a pea. A tentative diagnosis 
of metastatic carcinoma was made. A general 
examination of the abdomen was begun to de- 
termine the source. The gallbladder was in- 
spected and found to be soft and easily col- 
lapsible. No stones were found. The common 
bile ducts were then inspected and appeared 
to be of the proper size and consistency. The 
inspection was carried out by means of insert- 
ing the index finger of the left hand into the 
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Fic. 1. Microscopic section of liver biopsy in case presented. 


foramen of Winslow, palpating the portion of 
the duct within reach. Later on an examination 
of the common duct was carried out visually. 
The duodenum was inspected together with the 
stomach; neither showed any pathologic con- 
dition. The rectum, sigmoid, ascending colon 
and transverse colon were carefully inspected 
together with the right colon; no pathologic 
disorder was noted. The small bowel was like- 
wise inspected, and this also did not show any 
gross pathologic condition. Both kidneys were 
palpated and found to be of proper size and 
consistency and were freely movable. Supra- 
renal glands were not enlarged and did not 
reveal any palpable disorder. Hence we were 
at a loss to find the origin of the carcinoma. The 
prostate gland was palpated within the abdo- 
men; no focal point was seen. Two biopsies 
were then taken from the edge of the liver in 
entirely separate areas. One area failed to 
bleed. In the other area by means of atraumatic 
sutures of chromic No. o catgut hemostasis was 
secured. Omental tab was then tied in to the 
area to act as hemostasis. Sponge count was 
reported correct and the abdomen was closed 
in layers with the usual type of sutures without 
drainage. Chromic No. 0 catgut was used for 
the peritoneum, interrupted chromic No. 1 
catgut was used to close the fascia; superficial 
fascia was approximated with single plain No. 1 
and the skin was closed with interrupted 
sutures of deknatel in the fashion of Stewart. 
At the conclusion of the operation a rectal 


examination was performed in order to rule out 
an initial rectal lesion. The prostate and 
rectum did not reveal any pathologic disorder 
whatsoever. 

Pathologic report: Grossly, the specimen con- 
sisted of two firm dark reddish blue triangular- 
shaped pieces of liver tissue measuring about 
1 cm. in diameter. The cut surface showed 
whitish nodular mottling. Microscopically, the 
lobular architecture of the liver was deranged 
by numerous disseminated neoplastic foci 
of small closely packed and partially coa- 
lescing alveoli which were lined with cuboidal 
cells composed of a pale-staining cytoplasm 
and dark-staining slightly pleomorphic nuclei. 
There were scattered areas of necrosis and 
hemorrhage. Pathologic diagnosis was multiple 
disseminated bile duct carcinoma of the liver. 
(Fig. 1.) 

The patient made an uncomplicated re- 
covery. The temperature returned to normal 
on the second hospital day and abdominal pain 
subsided. The tenderness decreased gradually. 

Follow-up laboratory studies revealed an 
elevated fasting blood sugar of 220 mg. An 
oral glucose tolerance test revealed a typical 
diabetic curve. Tests for liver function showed 
the following: the icteric index, 6.5; van den 
Bergh, immediate direct and 4.3 mg. indirect; 
bromosulfalein test, 14.7 per cent retention 
after thirty minutes. The total protein was 6.8 
gm., albumin 4.82 gm., globulin 1.98 gm. The 
alkaline phosphatase was 6.7 units; cephalin 
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flocculation 4+ in twenty-four hours; thymal as an acute condition of the abdomen is 

turbidity 4 units. Prothrombin time (done presented. 
twice) was 56 per cent. The patient was dis- 

charged on 10 units of NPH insulin, to be 

followed in the outpatient department. and Doerner, A. A. Evaluation of hepatic tests 

SUMMARY and clinical findings in primary hepatic cancer. 


J. A. M. A., 152: 15-16, 1953. 
A case of “bile duct” type (cholangioma) 2. Ew1ne, J. Neoplastic Diseases, 4th ed., pp. 738-752. 
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Human semen and prostatic fluid contain important factors that tend 
to prevent or control genitourinary infections. Besides, since the cervical 
cultures of many women demonstrate Escherichia coli which are definitely 
spermicidal, these protective agents in the male ejaculatory fluid may 
render pregnancy more possible. One of these antibacterial factors in the 
human semen and prostatic fluid is heat labile. Capable of extraction by 
acid alcohol, it is lysozyme or a similar product and is resistant to the 
Micrococcus lysodeikticus. The other portion of the fluid’s antibacterial 
factors is heat stable and non-extractable by acid alcohol. It is antagonistic 


to gonococci, Bacillus cereus, Staphylococcus aureus, Escherichia coli and 
others. (Richard A. Leonardo, M.D.) 


¥ 
Le 
estes, 
. 
‘ 
« 
; 


Intussusception of Ileum with Expulsion 


of 


Intussusceptum per Anum 


FRANK TrRopPEA, JR., M.D., Diplomate, American Board of Surgery, AND Virot S. SHEPARD, M.D., 


Philadelphia, Pennsylvania 


From the Department of Surgery, The Habnemann 
Medical College. and Hospital of Philadelphia, Phila- 
delphia, Pa. 


THE occurrence of intussusception in the adult 
is in itself a rarity, but its occurrence, first 
without demonstrable cause, and second fol- 
lowed by spontaneous amputation, expulsion 
of the sequestrated intussusceptum, and ayto- 
anastomosis, represents a surgical curiosity. 
The incidence of this phenomenon i in a patient 
who had not experienced previous abdominal 
surgery and who survived the episode prompts 
this report. 

The case herein reported is one of ileo-ileal 
intussusception with amputation and expulsion 
per anum of a segment of ileum measuring 
45 cm. in length. The patient’s survival was, 
however, not entirely without symptoms and 
this lead to subsequent surgery which revealed 
the curious mechanism that had evolved 
spontaneously. 


CASE REPORT 


W. J., a sixty-three year old white male, 
was admitted to the Hahnemann Hospital on 
September 9, 1951, with a chief complaint of 
abdominal pains of four days’ duration. There 
was rather sudden onset of cramp-like pains 
with frequent loose and pale or light-colored 
stools for the first twenty-four hours of illness. 
The forty-eight hours prior to admission were 
characterized by only one bowel action daily 
but this was watery; crampy pains persisted. 
The patient stated that he had had a similar 
episode lasting four to five days several months 
previously when he also had a “heart attack.” 
Pain was usually of varying duration but al- 
ways cramp-like and frequently seemed to be 
precipitated by the ingestion of milk, eggs or 
bacon. He stated further that this food in- 
tolerance had, for many years, also resulted in 
episodes of diarrhea, on occasion with ab- 
dominal pain. He had vomited several times 
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with this episode and had retained very little 
liquids and no food in the preceeding four days. 
Of the past history, it was elicited that he had 
been under treatment for “heart trouble”’ for 
several years and was taking digitalis daily. 
There was no history of hemoptysis or embolic 
phenomena, but exertional dyspnea, orthopnea 
and ankle edema was experienced; he had had 
several episodes of “heart failure.’”’ He denied 
other serious illnesses, surgery, injuries or 
venereal disease. 

Physical examination revealed a sallow com- 
plexion, obvious weight loss, a generally poor 
nutritional state and moderate cyanosis of lips 
and nail beds. The patient was in moderate to 
severe pain pointing with his hand to an area 
of maximum distress in the mid and left upper 
and left lower abdominal quadrants. The skin 
and mucous membranes were dry. Heart find- 
ings consisted of a normal sinus rhythm with a 
grade 11 blowing systolic murmur with maxi- 
mum intensity over the apex; no gross cardio- 
megaly was determined. Blood pressure was 
140 systolic, 64 diastolic; pulse was 84 and 
regular; respirations were 24, not labored; 
temperature was 97.6°F. The lungs revealed a 
pleural friction rub with somewhat diminished 
breath sounds at his left lower lobe area, no 
rales bilaterally, and moderate hyperresonance 
throughout. The abdomen was soft, slightly 
distended and exquisitely tender in the left 
lower abdominal quadrant and there was some 
tenderness also in the right upper and lower 
quadrants. The liver was palpable, extending 
three fingerbreadths below the costal margin. 
Peristalsis was inaudible. 

The patient was admitted with a provisional 
diagnosis of acute diverticulitis, perforation of 
colonic diverticulum, and chronic arterio- 
sclerotic heart disease. He was placed on a 
regimen of antibiotics, parenteral fluids and 
Wangensteen suction. Immediate laboratory 
studies revealed no anemia, a mild leukocytosis 
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(10,000 white blood count) and normal blood 
chemistry levels (sugar, urea, chlorides, carbon 
dioxide combining power, total proteins and 
A/G ratio). Electrocardiogram revealed myo- 
cardial damage and exhibited digitalis effect. 
Chest roentgenograms and scout films of the 
abdomen were not diagnostic. The abdominal 
pain was adequately controlled by moderate 
doses of demerol.® The initial temperature 
which was subnormal rose slightly and then 
rapidly developed into a spiking, septic curve. 
Cyanosis was improved by administration of 
oxygen by intranasal catheter but persisted 
for several days. Medical consultation soon 
after admission resulted in a diagnosis of acute 
congestive heart failure; therapy was instituted 
with satisfactory response. 

On the third day following admission the 
patient began to have two to six stools daily 
which were liquid and brownish-red, chocolate- 
colored. Abdominal complaints and physical 
signs persisted with intermittent periods of 
relief for very short periods. Peristalsis was 
inaudible for seven days. After eight days the 
patient appeared sufficiently improved to dis- 
continue suction and parenteral fluids and oral 
feedings were instituted. The temperature 
remained elevated and septic in type. The 
abdominal distress was minimal but slight, 
colicky pain recurred intermittently with 
periods of relief lasting several days at a time. 
The chocolate-colored stools, however, per- 
sisted but less frequently. During this period 
of about ten days the patient was taking liquids 
and a soft diet freely. Barium enema study at 
this time confirmed the clinical diagnosis of 
acute diverticulitis of the descending colon. No 
other abnormalities in the large bowel were noted. 

On the nineteenth day of hospitalization the 
patient had a semi-liquid bowel action at which 
time he passed per anum within a few minutes 
a blackened, tubular, macerated piece of 
tissue measuring 45 cm. which proved on 
examination and histologic study to be a seg- 
ment of ileum. The temperature continued as 
before. A gastrointestinal roentgenogram series 
revealed disturbed small bowel function and 
evidence of possible mucosal disease but no 
obstruction. Barium enema study, repeated at 
this time, revealed acute diverticulitis and no 
other abnormalities. The patient’s general con- 
dition improved, but with persistence of the 
left lower abdominal distress it was elected to 
intervene by exploratory laparotomy. 
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Under spinal anesthesia the abdomen was 
opened through a left rectus incision and 
exploration carried out. A moderate amount of 
recently formed adhesions were encountered 
primarily in the left lower abdomen and pelvis. 
Following division of these adhesive processes, 
it was discovered that the small bowel was 
involved in an adherent mass to the left within 
the pelvis. The adherence of this mass to the 
lateral pelvic peritoneum was divided by blunt 
dissection with the fingers and the mass de- 
livered into the wound. This consisted of a 
thickened, “‘double-barrel”’ segment of ileum 
with approximately 50 per cent of the cir- 
cumference firmly adherent while the remaining 
half of the circumference was open, having 
been separate from its attachment to the pelvic 
peritoneum. It was immediately apparent that 
this was the site of intussusception and that 
spontaneous or auto-anastomosis had taken 
place; however, the anastomosis included in its 
formation the pelvic peritoneum to the extent 
that it was part of the end-to-end anastomotic 
line. Thus the continuity of the fecal stress 
was maintained and a complete obstruction 
averted by this curious mechanism following 
intussusception. Further exploration at this 
time revealed no other gross disorder except 
the presence of multiple diverticula of the 
descending colon. No connection was found 
between the sigmoid or descending colon and 
the anastomosis at the site of intussusception. 
The involved ileum was resected and side-to- 
side anastomosis performed. The immediate 
postoperative course was uneventful; however, 
the convalescence was characterized by a 
recurrence of left lower quadrant colic and a 
septic type temperature. In addition a fecal 
fistula now developed at the site of a stab- 
wound drain placed at the time of exploration. 
With this evidence of a perforation of a colonic 
diverticulum, transverse colostomy was per- 
formed. The postoperative period was unevent- 
ful, the abdominal distress did not recur and 
the temperature curve returned to normal 
within six days. The patient was discharged 
afebrile and asymptomatic on the sixty-third 
day after admission with instructions to return 
at a later date for definitive surgery. 


COMMENTS 


As is well known but may bear brief review- 
ing here, intussusception is primarily a disease 
of childhood and of infancy, particularly since 
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approximately 75 per cent of all instances occur 
under the age of two years, more than 50 per 
cent within the first twelve months and most 
of these between the fourth and ninth month 
of life.! The causative factor in the infant is 
usually not apparent; however, in the adult 
the causative factor usually is apparent and is 
frequently, in 70 per cent of instances,? a 
tumor of the bowel, a Meckel’s diverticulum, 
intestinal ulcer or polyp. 

A search of the literature revealed a report 
of 1,000 cases of intussusception by Fitzwil- 
liams* and 400 cases reported by Perrin and 
Lindsay‘ without one case of slough of the 
intussusceptum and recovery following ex- 
pulsion. Finestone,® in reporting an unusual 
case of intussusception complicating previous 
surgery, revealed his review of the literature for 
twenty years prior to 1946 produced only a 
few instances of spontaneous amputation of 
bowel followed by expulsion per anum with 
recovery. In addition his case and two unre- 
ported cases in the experience of Garlock® all 
represented phenomena wherein previous sur- 
gery had been performed on the patient, usually 
expulsion of the terminal ileum. Garlock’s two 
cases were instances wherein terminal ileum 
was excluded following ileotransverse colostomy 
performed as a first stage procedure for termi- 
nal ileitis, and the intussusception, tleocolic, 
discovered inadvertently when ileocolic resec- 
tion as second stage procedure was undertaken. 
Finestone’s case followed a similar pattern 
with intussusception following previous ileo- 
sigmoidostomy; in his case the patient was 
relieved of symptoms following expulsion of 
the intussusceptum measuring 14 cm. in length. 
Since the single experience of the authors of 
this report Benson, Carpenter and Sweden- 
berg” have reported the most recent experi- 
ence occurring in 1950 and 1951. They reported 
two cases, one complicated by pregnancy and 
the other having trauma as a possible etiologic 
factor. 


Intussusception of Ileum 


SUMMARY 


1. A case of intussusception of the ileum 
with spontaneous anastomosis and spontaneous 
expulsion per anum of the intussusceptum 
and recovery is presented. 

2. Intussusception is briefly discussed. 

3. Reports of similar type cases are reviewed. 
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The Problem of Nausea 


ITS TREATMENT WITH DRAMAMINE® 


Whenever nausea, vomiting and vertigo 
are disturbing and complicating factors, 
Dramamine may be used with confidence. 

Keats! outlines the wide list of conditions 
in which Dramamine (brand of dimenhydri- 
nate) has proved valuable as follows: “It has 
been well established in the control of motion 
sickness. It has been used effectively in the 
prevention and treatment of seasickness, air- 
sickness, [in the treatment of) the nausea of 
pregnancy, Méniére’s syndrome, . . . radia- 
tion sickness ...and postfenestration reac- 
tions.... The site of action is imperfectly 
understood, but there is indication of an 
action of depressing labyrinthine function or 
its neural pathways, a highly selective central 
action, or both. Few side reactions of this 
drug have been noted.” 

The usual dose for motion sickness is 50 
mg. (one tablet) taken one-half hour before 
departure and, if necessary, before meals for 
the duration of the journey. Control of 
nausea and vomiting of other conditions and 
severe motion sickness is achieved, with 
minimal drowsiness, by a dosage of 100 mg. 
every four hours. 

*{Dramamine] is administered orally or 
rectally. ... The same doses may be admin- 
istered rectally by insertion of the tablet or 
other suitable form. . . .”” 

Dramamine Liquid is particularly useful 
for children. 

Dramamine is accepted by the Council on 
Pharmacy and Chemistry of the American 
Medical Association. 


1. Keats, S.: Ataxic Cerebral Palsy with Akinetic 
Seizures: Dramatic Response to Dramamine, J. M. 
Soc. New Jersey 50:53 (Feb.) 1953. 

2. Council on Pharmacy and Chemistry: New and 
Nonoflicial Remedies, 1953. Philadelphia, J. B. Lip- 
pincott Company, 1953, p. 471. 


THE VOMITING REFLEX: Vagus— nodose gang- 
lion— solitary tract» spinal cord-— cervical, thor- 
acic and lumbar nerves to diaphragm, cardiac sphinc- 
ter, stomach, abdominal and pelvic musculature. 
(After Krieg, W. J. S.: Functional Neuroanatomy, 
ed. 2, New York, The Blakiston Company, Inc., 
1953, p. 104.) 


SEARLE Research in the Service of Medicine 
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THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 


DERMATOLOGY AND 
SYPHILOLOGY 


A three year course, fulfilling all the requirements of the Ameri- 


can Board of Dermatology and Syphilology. Also seminars for 
specialists, for general practitioners, and in Dermatopathology. 


ANATOMY—SURGICAL 


. ANATOMY COURSE for those interested in preparing for 
Surgical Board Examination. This includes lectures and dem- 
onstrations together with supervised dissection on the 


cadaver. 
b. SURGICAL ANATOMY for those interested in a general 


Refresher Course. This includes lectures with demonstrations 
on the dissected cadaver. Practical anatomical application is 


emphasized. 
c. OPERATIVE SURGERY (cadaver). Lectures on applied 
anatomy and surgical technic of operative procedures. Ma- 


triculants perform operative procedures on cadaver under 
supervision. 


d. REGIONAL ANATOMY for those interested in preparing 


for Subspecialty Board Examinations. 


(The Pioneer Post-Graduale Medical Institution in America) 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 


THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


COOK COUNTY 


PROCTOLOGY AND 
GASTROENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds, demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the cadaver; at- 
tendance at departmental and general conferences. 


ANESTHESIOLOGY 


A three months full time course covering general and regional 
anesthesia with special demonstration in the clinics and on the 
cadaver of caudal, spinal, field blocks, etc.; instruction in intra- 
venous anesthesia, oxygen therapy, resuscitation, aspiration bron- 
choscopy; attendance at departmental and general conferences. 


GRADUATE SCHOOL OF MEDICINE 


Postgraduate Courses 


SURGERY—Intensive Course in Surgical Technic, 


Two Weeks, starting January 25, February 8, 
February 22 


Surgical Technic, Surgical Anatomy & Clinical 
Surgery, Four Weeks, starting March 8 


Surgical Anatomy & Clinical Surgery, Two 
Weeks, starting March 22 


Surgery of Colon & Rectum, One Week, starting 
March 1 


Fractures & Traumatic Surgery, Two Weeks, 
starting March 1 


General Surgery, Two Weeks, starting April 26 
Gallbladder Surgery, Ten Hours, starting in April 


Basic Principles in General Surgery, Two Weeks, 
starting March 29 


GYNECOLOGY~— Intensive Course, Two Weeks, 
starting February 15 
Vaginal Approach to Pelvic Surgery, One Week, 
starting March 1 

OBSTETRICS—Intensive Course, Two Weeks, start- 
ing March 1 

MEDICINE—Electrocardiography €& Heart Disease, 
Two Weeks, starting March 15 
Two-Week Intensive Course starting May 3 
Gastroscopy, Two Weeks, starting in March 

DIAGNOSTIC X-RAY—TwoWeek Didactic & 
Clinical Course starting January 4, March 1 
Clinical Course every week by appointment 

UROLOGY — Intensive Course, Two Weeks, starting 
April 19 
Ten-Day Practical Course in Cystoscopy every 
two weeks 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 


Address Registrar, 707 South Wood Street, Chicago 12, Illinois 
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DEKNATEL 


STERILE 


READI-CUT 
SILK SUTURES 


with COl-r-tips 


to identify the size 


With col-r-tip, the size identification remains after the 
label-reel has been discarded. The plastic tip 
eliminates the chance of tangling or kinking. 

Twelve strands in perfect alignment. Sterilized under 
laboratory-controlled conditions to assure the exact 
moisture content for strength and ease of handling. 
Saves time in eliminating on-the-spot sterilizing—unwinding 
spool, cutting the various sizes, storing, etc. 
Readi-cut in standard lengths of 18 in., 24 in. 
and 30 in.—one dozen strands per tube. 


J. A. Deknatel & Son, Inc.—manufacturers of surgical sutures 
and operating room specialties—96-20 222nd Street, 
Queens Village 29, (L. I.) New York. 


Back Issues Wanted 


(MUST BE IN PERFECT CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay 


$1.00 per copy for the following issues: 


March 1952 May 1952 
April 1952 November 1, 1950 
January 1950 


Send to 


THE AMERICAN JOURNAL OF SURGERY, Inc. 
49 West 45th Street New York 36, N. Y. 


‘ 
= 
5/0 GREEN 
é 4/0 PINK 
; 
8/0 WHITE 
2/0 BLUE 
¥ 
i 
4 
¥ 


The 
FLEET 
ENEMA 


Now in the new 


single-use disposable unit 


A distinctive feature of this unit is its sanitary recital tube 
protected by the cellophane envelope. After the tube is 

in position, the enema solution is instilled by squeezing the 
polyethylene container. A special rubber diaphragm 
prevents leakage and provides controlled rate of flow. 


SEGMENTAL CATHARSIS with the Fleet Enema affords 
clinically advantages for proctoscopy and 
sigmoidoscopy ‘—for preoperative cleansing and 
! postoperative use* °—to relieve fecal or barium impactions':? 
ee —for use in collecting stool specimens *—as a routine enema. 

Ana Pee Extensive experience shows that “within two to five minutes 
ent nee es the left half of the bowel empties completely 
without pain or spasm.”? 

1. Burnikel, R. H. & Sprecher, H. C.: Am. J. Dig. Dis. 

19:191, 1952. 
Marks, M. M.: Am. J. Dig. Dis. 18:219, 1951. 
Marks, M. M.: Personal communication, 1952-1953. 
. Sweatman, C. A.: J. South Carolina M. A. 49:38, 1953. 


. Hamilton, H., in Trans. 5th Am. Cong. Obst. & Gyn.., 
Mosby, 1952, p. 69. 


only one 
FLEET ENEMA 


DOSAGE: Adults: 4 ounces. Infants and children: 
2 ounces or as directed by physician. 


‘Phospho-Soda’ and ‘Fleet’ are registered 
trademarks of C. B. Fleet Co., Inc. 


Available through your regular source of supply. 


C. B. FLEET COMPANY, INC. 
Lynehbur#, Va. 


Single-Use unit of 4% oz. contains in each 

100 cc., 16 Gm. sodium biphosphate and 6 

Gm. sodium phosphate—an Enema Solution 
of (Fleet). 
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NOW AVAILABLE FOR SHOWINGS: 


An authoritative new 


medical motion picture 


\NESTH 
HESIA 
Wife 


BARBITURATES 


“Intravenous Anesthesia 
with 
Barbiturates” 


Produced under the joint sponsorship of 


The American College of Surgeons 

and 
The American Society of Anesthesiologists 
by Abbott Laboratories 


Principal actions, uses and characteristics 
of thiobarbiturates . . . Premedication . . . 
Handling reflexes . . . Special problems in 
management . . . Techniques of adminis- 
tration . . . Actual clinical case work... 
Relative contraindications . . . Comparative 
advantages. 


Arrange for a showing of 
“Intravenous Anesthesia 
16 MM sound, with Barbiturates” . .. Write 
full color Professional Services De- 
Showing time: partment, Abbott Laborato- 
30 minutes ries, North Chicago, Illinois. 


1°37-54 
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“Marezine’ has been a pleasant -urprisé ta,many 


ships surgeons and airlines’ me:iical offeers. 
They rate it best because: 


it is efficient for both prophylaxis 
and relief o/ ncusea and vomiting; 


it usually acis within 10 to 20 minutes; 
it leaves the passenger alert to enjoy 


the journey. 
“Manezine’ bran \«lizine Hydrochloride 
50 mg. Compressed, secured Bottles 100 and 1000 
Full information will be gent an requesi, 


a « Co. (v. -. a.) Tuckahoe 7, New York 
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setting new standards 
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Stays 


able Original 


Molds and holds to any contour . . . Allows joint 
E-L-A-S-T-I-C motion . . . Provides firm support and controllable 


compression . . . Does not slip. Assures the neatest, 
Adhesive most comfortable dressing in private and hospital 


Bandage practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 3 yards long (slack). 


* Elastoplast is also available in convenient unit dressings and compresses, Write for literature. 


“LABORATORIES, INC. 


For 
Comfort... 


Support... 


Trade Mark 


STAMFORD CONN 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS EMPLOYED in the Department of Peripheral Vascular Diseases—New 
York Polyclinic Medical School and Hospital. 


DOMEBORO TABS is listed as “BUROW’S 


SOLUTION-DOMEBORO TABS”, on Page 376, 


in the “Manual of Dermatology’’—issued un- 
der the auspices of the National Research 
Council and is recommended to be used wher- 
ite ever Burow’s Solution is indicated. 


This technique is based on a 3 point program. 


Reduce the dermatitis with wet dressings of Dome-Paste Bondage is 

DOMEBORO TABS (BUROW’S SOLUTION). M.A. Council on Physi- 

cal Medicine and 
@ combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 


and surrounding areas. 


& Overcome venous insufficiency, 
‘statis and edema by wrapping 
DOME-PASTE BANDAGE (Un- 
na’s Boot) around the entire leg 
to supply compression. 


DOME CHEMICALS, INC. 


109 W. 64th STREET, NEW YORK 23, N. Y.. 
Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 
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Cortril 


brand of hy-drocortisone 
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With the introduction of cortriIL Topical Ointment, 


corTRIL Ophthalmic Ointment, and cortTrit. Aqueous Suspension for 
intra-articular injection, significant and definite anti-inflammatory action 


is now possible at the local level without systemic effect. 


in a wide variety of dermatoses 


CortTrIL Topical Ointment, applied locally, is effective in allergic 
skin disorders. The unique topical action of this corticoid 

agent safely controls local edema, erythema, and inflammatory 
infiltration, and markedly relieves the distressing pruritic 
manifestations of atopic and contact dermatoses. 


the anti-inflammatory hormone 


in ocular disorders 


With cortrit Ophthalmic Ointment, local inflammatory edema 
is safely controlled and fibrous tissue proliferation and corneal 
vascularization which can result in scarring are significantly 
inhibited in conditions of the anterior chamber of the eye. 


inflamed joints, 
sprains, and bursitis 
Injected directly into arthritic joints and bursae, CORTRIL 


Aqueous Suspension provides a prompt and striking decrease in 
pain, stiffness, and swelling, entirely through local action. 


CorTRIL and TERRAMYCIN when used concurrently provide 
combined anti-inflammatory and anti-infectious therapy — 
a desirable as well as a useful precaution in many indications. 


PFIZER LABORATORIES, Brooklyn 6, New York 
Division, Chas. Pfizer & Co., Inc. 
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introducing 


A “SPRAY-ON” SURGICAL DRESSING 
FOR WOUNDS, 


BURNS, AND ABRASIONS 


TRANSPARENT ELASTIC OCCLUSIVE STERILE 


EXTENSIVE STUDIES'? have conclusively demonstrated Aeroplast’s 
broad usefulness as a definitive surgical dressing. In many in- 
stances, lesions complicated by infection, and unresponsive to 
treatment when dressed by conservative methods, healed unevent- 
fully when Aeroplast was substituted. Laparotomies, appendecto- 
mies, thoracotomies, ileostomies, herniorrhaphies, burns, skin graft 
donor sites, and compound and openly reduced fractures are 
typical of the broad variety of cases in which Aeroplast has been 
used to advantage. 


1. Choy, D.S.J. and Wendt, W.E.: U.S. Armed Forces M. J. 3:1241, Sept. 1952. 
2. Choy, D.S.J.: A.M.A. Arch. Surgery. In Press. 
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AEROPLAST provides new efficiency and versatility as a protective dressing 
for routine use in surgical and traumatic wounds, burns, abrasions, excoria- 


tion, etc. 


Sprayed directly onto the lesion from a self-contained aerosol “bomb”, 
Aeroplast dries rapidly to form a transparent, flexible, occlusive plastic film 
which seals contaminants out and vital fluids and electrolytes in. Biologically 
and chemically inert, it is non-toxic, non-sensitizing, and mildly bacteriostatic. 
As a replacement for conventional gauze dressings in all their varied appli- 
cations, Aeroplast offers significant advantages: 


AEROPLAST DRESSINGS ARE TOUGH AND FLEX- 
isle. They remain in place despite 
friction or the stress of motion. 
They withstand washing. Yet they 
are easily removed by simple “peel- 
ing” without distress to the patient. 


AEROPLAST DRESSINGS ARE IMPERMEABLE TO 
BACTERIA. Properly applied to aseptic 
lesions, sterility is maintained as 
long as the dressing is allowed to 
remain intact. In addition, Aero- 
plast in itself is bacteriostatic. 


Suncicar ovess™ 


AEROPLAST DRESSINGS ARE SEMI-PERMEABLE 
TO WATER VAPOR. Normal perspiration 
is permitted to escape, although loss 
of vital fluids and electrolytes—as in 
extensive burns — is effectively re- 
tarded. 

AEROPLAST DRESSINGS ADHERE TO ANY DRY 
SURFACE OF THE BODY. Regardless of 
location and structure or the exten- 
siveness of the area treated, Aero- 
plast dressings “fit” and maintain 
their integrity. They do not restrict 
circulation, respiration, or desir- 
able movement. 

AEROPLAST IS NON-TOXIC, NON-SENSITIZING, 
NON-ALLERGENIC. The vinyl resin base 
is inert; the film which forms is 
insoluble in body fluids; and the 
ethyl acetate-acetone solvent evap- 
orates in seconds following appli- 
cation. 

AEROPLAST DRESSINGS ARE TRANSPARENT, 
They permit critical evaluation of 
the progress of healing at all times 
without the necessity of removal 
and re-dressing. 


AEROPLAST Liquid Surgical Dressing is an ethyl acetate-acetone solution of co-polymers of 
hydroxy-vinyl chloride-acetate and sebacic acid, 9.3% by weight, and modified maleic rosin 
ester, 3.1% by weight, with fluorochloro hydrocarbon gas as a propellant. STERILE. 


Supplied in 6 oz. aerosol-type dispenser. 


AEROPLAST is NOW available through your surgical supply dealer. For 
complete descriptive literature, write 


AEROPLAST CORPORATION 
420 Dellrose Avenue, Dayton 3, Ohio 
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NOTES AND QUOTES 


A NEw method of administering injectable 
drugs, eliminating the need for sterilized equip- 
ment and at the same time avoiding any possi- 
bility of contaminating the injection needle, 
was introduced to the medical and allied pro- 
fessions by Wyeth Laboratories. The new dose 
unit Is an improved Wyeth “Tubex,” to which 
an injection needle is afftxed, ready for use. A 
sterile rubber sleeve protecting the needle need 
not be removed until the moment of injection. 

To use the new injection equipment, the 
physician loads the Tubex needle unit into a 
syringe just like loading a shotgun. A twist of 
the wrist engages threads at both ends of the 
tube to provide two-way control. Then the 
sterile sleeve is removed just before the injec- 
tion is made. The syringe body need not be 
sterilized, since neither needle nor medicament 
can touch it. 

The new Tubex is an improvement over in- 
jection methods now in general use. In one 
technic, the physician sterilizes a glass syringe 
and needle, then extracts the correct amount of 
medicament from a rubber-capped vial. The 
new Tubex units are to be used in a new version 
of the Tubex breech-loading syringes which 
Wyeth will provide at no charge with initial 
shipments to professional users. First products 
to be released in the new units are Bicillin 
“600”; Wycillin “300” and “600.” Most of 
Wyeth’s other injectable drugs will be available 
in the new Tubex units as soon as current stocks 
of old type are exhausted, a Wyeth spokesman 
said. 


Soviet Russia, despite Communist claims, bas 
presented no proof of making a single outstanding 
contribution toward the cure of disease or allevia- 
tion of suffering, said the bead of a leading 
American pharmaceutical firm. Visitors to the 
twenty-fourth annual meeting of the Marine 
Historical Association at Mystic Seaport, Mystic, 
Connecticut, heard Mr. Francis Boyer, president 
of Smith, Kline er French Laboratories of Phila- 
delpbia state that despite extravagant claims from 
bebind the Iron Curtain there was no evidence to 
point to progress in medicine. 


Mr. T. F. Davies Haines, President of Ciba 
Pharmaceutical Products, Inc., of Summit, 
New Jersey, one of the large ethical pharma- 


ceutical houses, has announced that the 
company has been conducting an intensive cam- 
paign during the past year against manufac- 
turers who have marketed products having 
colors and shapes similar to distinctive tablets 
marketed by Ciba. Ciba conducted this cam- 
paign by having prescriptions for their products 
filled in various retail stores in the East, the 
South and on the West Coast. Chemical and 
physical analysis demonstrated that many of 
the tablets thus purchased were not manufac- 
‘tured by Ciba but were products of other houses 
who tacitly advertise pharmaceuticals for sub- 
stitution. Strong protests were made to the 
offending houses and these were accompanied 
by threats to sue. As a result, many of the 
offending houses have agreed to discontinue 
selling any Ciba product substitutes. Several 
have surrendered or offered to surrender dies 
and punches used for the purpose; and other 
houses have agreed to use different shapes and 
colors for their products, submitting specimens 
of the new tablets as part of their stipulations. 


The American Journal of Surgery, established 
in 1891, internationally known, independent 
monthly publication, bas been honored as recipient 
of the first Honor Award for Distinguished Serv- 
ice in Medical Journalism to be given by the 
American Medical Writers’ Association. The 
award, consisting of a plaque, was presented to 
the Editor of The American Journal of Surgery, 
Dr. Thurston Scott Welton of Brooklyn, N.Y., 
Emeritus Professor of Clinical Obstetrics and 
Gynecology, State University of New York. The 
presentation was made by the President of the 
Association on the occasion of the 10th Annual 
Meeting of the Association at the Abrabam Lin- 
coln Hotel, Springfield, Ill., September 23rd. The 
award is presented annually “for accuracy, 
clarity, conciseness and newness of information 
in articles, editorials and other material; for 
excellence of design, printing and illustrations, 
and for distinguished service to the medical pro- 
fession,”’ rendered by a United States or Canadian 
medical periodical. (From a release of the Ameri- 
can Medical Writers’ Association.) 


Wipows predominate among the women marry- 
ing past midlife, according to a study just re- 
leased by the statisticians of the Metropolitan 


CONTINUED ON PAGE 46 
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THE SURGEON’S MART 


in perineal dissection and repair 
following delivery. 
Sold only on prescription—aot your surgical dealer or ethical pharmacy 
Adult Set sizes 1, 114, 2, 3—for stretching anal sphincter. 
Children’s Set sizes 0, 1, 144, 2—for preventing contracted anus. 
Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 
Write for Literature and Reprints 


F.E. YOUNG & CO. 75) Guest 


YOUNG'S piLATors 
Extremely useful in the’ treat- 
ment and prevention of con- 
tracted anus (particularly follow- 
ing hemorrhoidectomy), as an aid 


TORBOT ILEOSTOMY & COLOSTOMY APPLIANCE 


DEPENDABLE 1. Sealed to the skin in an air-tight bond. 
eo ie 2. Assures complete confidence to wearer. 

3. Can be worn when swimming or 

bathing. 

COMFORTABLE 1. Weighs less than 3 ounces. 
2. Less than ¥%” in thickness. 
1 
2 
1 
2 
1 


PRACTICAL . Spout at bottom for emptying drainage. 

— . Can be emptied at any toilet, afford- 
ing wearer freedom of travel. 

DURABLE . Lucite plastic ring. 


. Seamless latex pouch (reinforced). 
. Detachable pouch. 


A.M.A. Approved 
Reprints on Request 


THE TORBOT COMPANY, INC. 
689 Eddy Street, Providence 3, Rhode Island 


ECONOMICAL 


FOR THE SPECIALIST 


INSTRUMENTS 
OF THE MOST 
ADVANCED 
DESIGN 


featuring those of 
our own manufacture, 
Neivert Rhinoplasty 
Retractors (A-D), 
Cochrane Specials 
(E,F) and others by 
Conway, Joseph, 
Sheehan, Seeley and 
Logan. Made of finest 
surgical stainless steel 
and guaranteed for 
one year. 


Sec’ y-Treas. 


AN. PHYSICIANS’ SUPPLIES, Inc. 


133 EAST 58th STREET .NEW YORK 
PHONE—PLaza 3-5533, 3-5534, 3-5491 


METACARPAL and THUMB FRACTURES 


NEW TREATMENT 
NOW 
AVAILABLE 


GOLDBERG METACAR.- 
PAL SPLINT. A closed meth- 
od of treating all types of Met- 


acarpal Fractures including the 
Thumb. 


Write for Literature and Reprints. 
AMERICAN ORTHOPEDIC APPLIANCES 


Spainoristp, Mass. 


find MORE convenience and LONGER 
service with 


PERRY APPLIANCES 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 
ogg for folders showing complete 
ine. 


MURLE PERRY 


3803 East Lake Street 
Minneapolis 6, Minn. 


STRYKER 
DERMATOME 


New convenience in skin graft- 
ing! Cuts grafts in 2%” strips, 
any thickness, any length, from 
any part of body. Works most 
efficiently with Stryker Skin 
Tape. Sewing not ordinarily re- 
quired. Motor and dermatome 
can be autoclaved as a unit. 
Quickly converted to bone saw. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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Life Insurance Company. Using data from 
fourteen widely separated states, the report 
shows that in 1950 widows made up one-quar- 
ter of all brides at ages forty to forty-four, one- 
half of the brides at ages fifty to fifty-four and 
more than four-fifths of those at ages sixty-five 
and over. Surveying the total marriage picture, 
the statisticians point out that marriages at the 
later ages make up only a small fraction of the 
total. Widows and widowers accounted for only 
six per cent of the brides and grooms in the 
fourteen states. In about four-fifths of the 
marriages, the brides and grooms were entering 
matrimony for the first time. Among those 
marrying at ages under twenty-five, the pro- 
portion was well over nine-tenths. In marriages 
in which the bride or groom was twenty-five 
years of age or older, a considerable proportion 
had been previously divorced. Divorcees ac- 
counted for one-quarter of the brides at ages 
twenty-five to twenty-nine, the proportion 
rising to a maximum of nearly one-half at ages 
thirty-five to forty-four years. For grooms, the 
proportion previously divorced increased from 
about one-eighth among those marrying at ages 
twenty-five to twenty-nine and to one-half for 
those entering marriage at forty to forty-nine. 


The Greek Government has officially extended 
appreciation to Parke, Davis er Company for the 
firm’s donation of chloromycetin to the earthquake- 
stricken Ionian Islands. W. R. Jeeves, vice- 
president and director of overseas operations, said 
the Company’s London office bad received a letter 
from J. A. Phrantzes, Charge d’Affaires, Greek 
embassy, London, which said in part: “I have 
received instructions from my Government to 
express to you their deep appreciation and warm- 


est thanks for the most generous and valuable gift — 


of chloromycetin which your Company has so 
kindly despatched to Greece for the relief of the 
earthquake victims. I also wish to add my personal 
thanks for the immediate and effective way in 
which your Company has contributed to the relief 
of the unfortunate inbabitants of the Ionian 
Islands.”’ The recent series of earthquakes severely 
damaged the islands, leaving hundreds dead and 
several thousand homeless. 


Tue National Foundation for Infantile Paraly- 


sis announces the availability of a limited num- 
ber of additional postdoctoral fellowships to 
candidates whose interests are research and 
teaching in medicine and the related biological 
and physical sciences. The purpose of these 
National Foundation fellowships is to increase 
the number of professional workers qualified to 
give leadership in the solution of basic and 
clinical research problems including those of 
poliomyelitis and other crippling diseases. The 
fellowships cover a period of from one to five 
years. Stipends to Fellows range from $3,600 to 
$7,000 a year, with marital and dependency 
status considered in determining individual 
awards. Institutions which accept Fellows re- 
ceive additional compensation for expenses 
incurred in relation to their training programs. 

Eligibility requirements include United States 
citizenship (or the declared intention of becom- 
ing a citizen), sound health and an M.D., PH.D., 
or an equivalent degree. Selection of candidates 
is made by a Fellowship Committee composed 
of leaders in the fields of medical research and 
professional education. The designation “ Fel- 
low of The National Foundation for Infantile 
Paralysis” will be given to successful candi- 
dates. A total of 181 fellowship awards in these 
categories has been made by the National 
Foundation up to August 1, 1953. Complete 
information concerning qualifications and ap- 
plications may be obtained from: Division of 
Professional Education, The National Founda- 
tion for Infantile Paralysis, 120 Broadway, 
New York 5, New York. 


Since January, 1953, Sharp er Dohme, Division 
of Merck er Co., Inc., bas made grants totalling 
$45,910 to thirteen institutions scattered through- 
out the United States and Canada, it was an- 
nounced by L. Earle Arnow, M.D., Vice Presi- 
dent and Director of Research of the Philadelphia 
pharmaceutical firm. Of the total amount, $33,910 
bas been awarded since April 1, 1953. 

Among those institutions receiving grants were: 
Northwestern University, Jobns Hopkins Uni- 
versity, North Carolina Pharmaceutical Research 
Foundation, Inc., University of Texas School of 
Medicine, Cornell University, Columbia Uni- 
versity, Wayne University, University of Mont- 
real, Rutgers University, Princeton University, 
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STRYKER 
TURNING 
FRAME 


A new development 
in the treatment of 
immobilized patients. 
While held firmly 
between two frames, the largest patient can be easily turned 
by the smallest nurse. Quickly elevated from either end. Easily 
transportable from hospital to ambulance. Essential for any 
modern hospital. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


ILEOSTOMY BAGS 


Custom Built to Order 


CEMENTED TO THE SKIN 
LEAK PROOF 


H. W. RUTZEN & SON 


Surgical Appliances—Dept. S. 
3451 West Irving Park, 
Chicago 18, Illinois 


THE DALZOPLEN BANDAGE 


wlostic adhesive 


The Primer Bandage (moist) and the Dalzoflex 
Bandage (elastic adhesive)—suggested in the 
Pressure Treatment of 


LEG ULCERS, VARICOSITIES 


and other ailments of the extremities where pres- 
sure is indicated. It Costs no more to use the 


Catalog and Prices on Request 


Medical Tne. 


5 North Wabash Avenue Chicago 2, Illinois 


The exclusive 
EDER-McCLURE 


EXAMINING TABLE FOR RECTAL 
AND ROUTINE EXAMINATIONS 


Patented proctological posi- © 
tion recommended by special 
ists provides comfort, yet pa 
tient cannot move during in- | 
strum: ntation. Priced lower, 


yet it is two tables in one. Con- 


verts in 30 seconds to a hand- 
some examining table. 


Write for Descriptive 


older 108 
EDER INSTRUMENT CO 
2293 Clybourne St., Chicago 14, lilinois 


AIRE-CAST 


TRADE MARK 

THE ALL-PLASTIC CAST BANDAGE 
@ it’s light, strong, porous 
@ It's X-ray transparent 

@ it’s unaffected by water 
Write for technics and prices 


the TOWER COMPANY, Inc. 
P. O. BOX 3181 - SEATTLE, WASHINGTON 


CAMPBELL LAMINECTOMY RONGEUR 
BITE SIZES 
#3—116 x 3mm 


@ Six Inch Shank 
® Stainless Steel $50.00 


Complete Line of Surgical Instru- 
ments, Physicians Supplies & 
Equipment 

Order direct from: 


CAMPBELL ASSOCIATES 
918 Race St. Cincinnati, Ohio 


RADIUM 


RADON 
SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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University of Texas, Jefferson Medical College 
and Harvard University. 


Forty thousand doctors in twenty-two Western 
Hemisphere countries are advocates of a simple 
credo upon which the Pan American Medical 
Association was founded twenty-six years ago: 
“The practice of medicine has no national, 
racial or religious boundaries.” This unequivocal 
formulation was conceived late in the year 1926 
when a group of young physicians studying 
tropical diseases in New York City foresaw, 


long before the Good Neighbor Era, a great. 


need for the interchange of medical knowledge 
between all parts of the Western Hemisphere. 
In furtherance of their credo, the aims and pur- 
poses of this organization of medical men were 
formally stated: 

“To promote close: relations and better 
understanding among physicians and surgeons 
of the Western Hemisphere. To extend cour- 
tesies and hospitality to members of the medical 
profession visiting cities where Chapters of the 
Association are located. (That is, in all of the 
twenty-two American nations.) 

“To grant post-graduate scholarships to 
physicians and surgeons from countries of the 
Western Hemisphere, and to interchange schol- 
arships with accredited scientific institutions in 
such countries. 

“To establish post-graduate medical] teach- 
ing centers in various countries of the Western 
Hemisphere. To take other steps, involving no 
political policy, for advancing medical knowl- 
edge and strengthening through the medical 
profession, bonds of friendship among the peo- 
ples of the Western Hemisphere, including the 
interchange of physicians and surgeons between 
such countries for the purpose of presenting 
post-graduate courses in designated medical 
centers, the organization and holding of Pan 
American International Medical Congresses in 
the various countries of the Western Hemi- 
sphere, and the publication of a Journal of the 
Pan American Medical Association.” 

Seventeen farsighted young doctors started 
the organization: Drs. Ruiz Arnau, F. H. Albee, 
Conrad Berens, Stanley Brady, Robert Bren- 
nan, Thomas Cherry, Isaac Hartshorne, Lee M. 
Hurd, Jerome Lynch, A. Judson Quimby, 


Damaso Rivas, Francisco Rivero, William 
Sharpe, Morrissett Smith, Uribe Troncoso, 
Julius Valentine, and Edgar White. Deter- 
mined to do something about the problem which 
they all believed was important to the future of 
medicine, they met and solemnly founded the 
Pan American Medical Association, an organ- 
ization that .was destined to grow far beyond 
their dreams. 

For almost two years the founders labored to 
enlist others in their fledgling association. They 
held frequent and very informal meetings and 
wrote letters—hundreds of letters. ‘We want,” 
they wrote, “to promote friendship among pro- 
fessionals of the medical sciences throughout 
all the nations of the western world, to foster 
the exchange of knowledge and experience, to 
provide hospitality for physicians of Latin- 
American countries who visit New York, to 
develop medical literature of interest to all of 
us and, eventually, to hold scientific congresses 
in the various cities of the American countries.” 
How well their hopes were realized is now a 
matter of history, the latest addition to which 
was an announcement by the Governors of the 
Ninth Congress (1954) expanding the post- 
graduate scholarship program through a plan 
to grant 3 three-year scholarships annually to 
physicians. 


The University of Minnesota will present a con- 
tinuation course in Fundamental Advances in 
Internal Medicine for Internists at the Center for 
Continuation Study next February 15 to 17, 1954. 
Basic concepts in the fields of infectious disease, 
gastroenterology and hematology will be discussed. 
The faculty will include Dr. Walter Lincoln 
Palmer, Professor, Department of Medicine, 
University of Chicago School of Medicine, and 


Dr. David Shemin, Associate Professor, Depart- 


ment of Biochemistry, Columbia University Col- 
lege of Physicians and Surgeons, New York City. 
Dr. Shemin will also present the annual Journal- 
Lancet Lecture on February 16th. The course will 
be presented under the direction of Dr. Cecil J. 
Watson, Professor and Head, Department of 
Medicine, and the remainder of the faculty will 
be made up of members of the University of 
Minnesota Medical School. Housing accommoda- 
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dura-sharp 


stainless steel needles 


will keep their keen cutting edge even after 
many sterilizatious — the chrome-plated hub fits all U. S. 
standard syringes. Always specify VIM. 


MacGregor Instrument Company Needham 92, Massachusetts 


F —E L y I = For slipped discs, sprains or minor 

fractures of vertebral processes. 

T R A Cc T : Oo N Non-irritating. Spreader bar avail- 
L T able. Send for full information. 

ZIMMER MFG. CO. 
WARSAW, IND. 


Liummev 


The New 
PADGETT -HOOD 


ELECTRO DERMATOME 


Accurate and uniform grafts of any width up to FOUR 
inches and to any length. A single Surgeon using but one 
hand can operate this simple instrument without assistance 


Write to us today for detailed information 


KANSAS CITY ASSEMBLAGE CO. 


816 Locust Street Kansas City, Mo 


THE GREEN JOURNAL 


A Teaching Journal 
on 
Post Graduate Medicine 


Price: $12.00 U.S.A. 
$13.00 Canada 
$15.00 Foreign 


The American Journal of Medicine, Inc. 


49 West 45th St. New York 36, N. Y. 


Disintegrating 


ALESEN T-TUBE 


For Safer Gastrectomy 


Reduces hazard of duodenal 

stump disruption. Smoother post- 
operative convalescence. Disintegrates and 
discharged in 5 to 7 days post-operatively. 
Contains barium sulfate for x-ray purposes. 
Available at you: Surgical Supply House. 


Write for Literature 


SEAL-INS LABORATORIES 
2857 East 11th Street, Los Angeles 23, Calif. 


Brand of CHLOROAZODIN U.S.P. 
An Effective Anti-Bacterial Agent in 


TRAUMATIC WOUNDS « DIABETIC GANGRENE 


AZOCHLORAMID IN TRIACETIN 1:500 
For moistening dressings and packings 


AZOCHLORAMID SALINE MIXTURE 


To prepare isotonic saline solution 1:3300 for 
irrigation, hot soaks, compresses, etc. 


Non-toxic to tissue — Virtually non- 
irritating. Non-staining — Odorless — 
PA-11 


In answering advertisements please mention The American Journal of Surgery 
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tions at the Center for Continuation Study will be 
available for physicians registering for the course. 


OseEsitTy is a disease which, like many other 
diseases, has multiple causes, and it cannot be 
explained entirely in terms of overeating, Dr. 
Fredrick J. Stare, a biochemist who is professor 
of nutrition in the Harvard School of Public 
Health, Boston, told the American Chemical 
Society’s New York Section. While all observ- 
ers agree that overweight is a result of an imbal- 
ance between energy intake and energy ex- 
penditure, the primary cause of this condition 
has remained largely unknown, said Dr. Stare,» 
who spoke on “‘Chemistry and the Life Span.” 

“To explain obesity by overeating is not 
much more illuminating than to explain alco- 
holism by overdrinking,” Dr. Stare asserted. 
“In the case of obesity the problem appears to 
be: what is the factor—or what are the factors 
—which have disturbed the mechanism of regu- 
lation of food intake in such a way that the 
energy balance is tipped in favor of excessive 
food consumption? In broad terms I think one 
can say that obesity, like many other diseases, 
has multiple causes. There are physiologic and 
psychologic causes. Undoubtedly they are inter- 
related, and contributions to either will help in 
a better understanding of the disease, and hence 
in prevention and treatment.” 

Because of its high incidence in this country, 
and because it favors the onset of many of the 
degenerative diseases, obesity was described by 
Dr. Stare as one of the most important prob- 
lems in contemporary medicine and _ public 
health. It appears logical from work done to 
date that the cells of the brain which regulate 
appetite are sensitive to the level of sugar in the 
blood, the biochemist said. Experimental ani- 
mals have been shown to eat more when the 
blood sugar level is low and less when this level 
is raised. The apparent contradiction of this 
theory in the case of diabetic patients who have 
large appetites and high blood sugar levels can 
be explained in terms of the inability of the 
blood sugar to penetrate to the brain cells owing 
to the diseased condition of the patient. ‘‘ Blood 
sugar levels are related to the character of the 
diet and the timing of food intake,”’ Dr. Stare 
commented. “Current studies attempting to 


apply this information may turn out to have a 
useful part in the prevention and treatment of 
some types of obesity—surely an important 
factor in the life span.” 


The National Research Corporation Scientific 
Trust bas recently made a grant in the amount of 
$3,200.00 for the support of scientific research to 
Thomas K. Sherwood, Professor of Chemical 
Engineering, for studies in the problem of “ Evapo- 
ration at Low Pressures,” at the Massachusetts 
Institute of Technology. The aim of the investiga- 
tion will be the extension of basic knowledge of 
mass transfer between phases and the exploration 
of reported “barrier” to vaporization at low 
pressures. This trust was established in 1951 bv 
the National Research Corporation of Cambridge, 
Massachusetts, to provide financial support in 
fields of basic research. 


Dr. Henry W. Kumm of Chocorua, New 
Hampshire and New York City, has been ap- 
pointed director of research of the National 
Foundation for Infantile Paralysis. Dr. Kumm, 
who had spent twenty-three years on the staff 
of the Rockefeller Foundation for Medical 
Research before jomning the National Founda- 
tion in July, 1951, replaces Dr. Harry M. 
Weaver of Bedford Village, New York, who 
has resigned. Well known for his part in the 
Rockefeller Foundation investigations leading 
to the control of yellow fever, Dr. Kumm also 
has done extensive work in the study of modes 
of transmission of yaws and the control of 
malaria. He conducted field studies of the 
epidemiology of yellow fever in Nigeria, West 
Africa, and was director of the Yellow Fever 
Laboratory in Rio de Janeiro from March, 
1945, until that organization was turned over 
to the government of Brazil at the end of 1945. 
He spent two years in the British West Indies 
with the Jamaica Yaws Commission and repre- 
sented the Rockefeller Foundation in malaria 
and yellow fever control work in Costa Rica, 
EI Salvador, Panama, Colombia and Brazil. 
During World War u he served as civilian con- 
sultant to the Surgeon General of the U. S. 
Army in Italy, directing field studies of the use 
of DDT against malarial mosquitoes in the 
marshes near Rome and Naples. 
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REG. U. S. PAT. OFF. 
e 
Adhesive fe 
Plaster 
Gives You These Supectertties 
MAXIMUM ADHESION 
MAXIMUM TACK 
¢ MINIMUM CREEP 
¢ MINIMIZED ALLERGIC 
CONTENT 


ROLL or SPOOL—ECONOMICAL to USE 
Order from your Surgical Supply Dealer 
THE SCHOLL MFG. CO., INC., CHICAGO -NEW YORK -LOS ANGELES 


ADJUSTABLE EXTENSION 
HOOK No. 108 


» For Buck's method and Russell 
method of treating fractures of 
the femur. Fits over end of 
any bed. Viny! plastic covered 
—no marring. No. 56-E has 
double pulley. Also weights, 
traction, cords, etc. 


Send for 124 page catalog 


ORTHOPEDIC EQUIPMENT COMPANY 
300 Ft. Wayne St., Bourbon, Indiana 


GREER Doctors! . . . Specify 


COLOSTOMY e GREER e 
compact COLOSTOMY COMPACT 


Hastens patients’ hos- 
pital discharge. Pleases 
and the patient 
completely without in- 
dividual fittings or any 
“extras” to buy. 

Your local Surgical 


Supply House carries 
Greer Colostomy Compacts 


JOHN F. GREER 
4020 Broadway, Oakland, Calif. 


Tucks are ready to use 
discs of soft outing flannel, 
saturated with a solution con- 
taining witch hazel 50%, and 
glycerin 10%. Surgeons (and Nurses) & 
like Tucks as a soothing sponge or dress- 
ing following anorectal and other oper- 
ations. Your patients will like Tucks, too! 
A trial supply of Tucks will be sent 
to you on request. 


filler Pharmaceutical Cor 
e Minneapolis 4, Minnesota 


MAY WE SUGGEST--- 
FOR THE PROTECTION 
OF YOU AND YOUR PATIENTS 


LANCO ANTISEPTIC SOAP 


AVAILABLE IN LIQUID AND BAR FORM 
RESIDUAL EFFECT 


LANAIR CHEMICAL CORP. 


75 YEARS OF GROWTH AND SERVICE 
236 W. NORTH AVE. CHICAGO 10, ILL. 


LADIES ELASTIC deuerrnacaaeend RIBS BELTS 


More comfortable and effi- 
cient than adhesive strap- 
ping. Made of the finest 
elastic webbing. 

rder through your dealer, or 
order direct. 
Large Adult. . . $3.00 each 

d $3.00 each 
Medium Adult. $3.00 each 

$3.00 each 

Delivered. Less 10% on 
orders of 12. 


ut LE MFG. CO., BOX 202, WADESBORO, N.C. 


ALTERNATING R 

PRESSURE POINT e@GREATER PATIENT 
PAD COMFORT 

@ REDUCED NURSING CARE 


A.P.P. Pads use is indicated in any case of long con- 
finement, especially where turning patient is undesir- 
able. Over 3000A. P.P. Units now in use provide statistics 
showing many hospitals gain 200% return on investment. 


Call your hospital equipment areenten als 
dealer today 


AIR MASS, INC. CLEVELAND 8, OHIO 


In answering advertisements please mention The American Journal of Surgery 
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Doctors at the 1953 Clinical Congress of the 
American College of Surgeons saw a new medical 
aid produced by a flour milling company. The 
new product is the Cel-O-Sorb Surgical Sponge, 
developed and manufactured by the O-Cel-O 
Division of General Mills. It is made from the 
basic cellulose sponge material produced by 
O-Cel-O, Inc., since 1946. The sponge is more 
compact, more efficient and less costly to use than 
present surgical sponges made of cotton gauze. 
They are more absorbent, and can be rinsed out 
and re-used during an operation. They reduce 
sponge usage, one cellulose sponge replacing ten 
gauze sponges in some types of surgery. This 
simplifies the counting and handling of sponges 
in operating rooms. In addition, the new product 
takes up only 5 per cent as much space as gauze 
sponges in hospital storage areas. Because of its 
soft texture this sponge is also gentle to tissues. 


Expectation of life among diabetics has in- 
creased substantially as a result of progress in 
the medical control of the disease and the intro- 
duction of insulin therapy, the Metropolitan 
Life Insurance Company’s statisticians report. 
Analysis by the statisticians of the experience 
among many thousands of diabetics treated at 
the Joslin Clinic in Boston shows that no less 
than 35 per cent of recently deceased patients 
had lived twenty years or more after the onset 
of the disease, and that the list of causes of 
death is becoming more and more like that 
among non-diabetics. 

Diabetic coma, which before insulin was the 
major cause of death among diabetics, was re- 
sponsible for only 1.0 per cent of recent deaths. 
Death from infection, likewise, has been re- 
duced to minor importance in the total mor- 
tality among diabetics, reflecting the generally 
improved condition of persons with the disease 
and the benefits derived from the use of the 
antibiotics and chemotherapy. A major propor- 
tion of the deaths was accounted for by heart 
disease of the coronary type, a condition which 
occurs earlier and develops faster in diabetics 
than in non-diabetics. The second largest cause, 
accounting for nearly one-eighth of the deaths, 
was renal disease. ““The over-all picture shows 
a far better survival experience than was the 
case two decades ago. Further gains are in 


prospect as patients benefit from research into 
the disease and into insulin, and from advances 
in the field of medicine generally.” 


In 1950 the average lifetime of the American peo- 
ple reached a new bigh of 68.4 vears. This repre- 
sented a gain of twenty-one vears since 1900—an 
extraordinary record of progress in life conserva- 
tion. During the prior half century—from 1850 to 
1900—the increase in average lifetime in our 
country was only seven vears; before that the gains 
were even more gradual. 


THE special care and attention needed by men- 
tally ill patients with tuberculosis was empha- 
sized in an editorial in the November issue of 
The American Review of Tuberculosis, journal of 
the American Trudeau Society, medical section 
of the National Tuberculosis Association. The 
gravity of the tuberculosis problem among the 
mentally ill is too little recognized, according to 
the authors, Abraham M. Balter and Michael 
Pilpel of the Veterans Administration Hospital, 
Lyons, N.J.; Harold S. Hatch, Morristown, 
N.J., and George N. J. Sommer, Jr., Trenton, 
N.J. 

“The number of tuberculous patients varies 
with different (mental) institutions,” the edi- 
torial states, “but, on the whole, it is much 
higher than in the general population. The rea- 
son for this increased incidence is obscure. 
Various theories are offered: that the psychotic 
undergoes some kind of metabolic change in 
which his resistance falls to such a degree that 
he becomes an easy victim of the disease; that 
the psychosis causes a person to eat poorly, to 
become dilapidated, and to be careless of him- 
self; or that he is in intimate contact with un- 
known and undiscovered cases of active tuber- 
culosis. Probably all factors are active. What- 


‘ever the reason, it seems that the incidence of 


tuberculosis is greatest in those patients who 
have been hospitalized for five years or more.” 
The authors deplore the fact that too often, 
when the psychotic is placed in an institution, 
he is dismissed from mind and point out that 
the psychotic himself has withdrawn from the 
world of reality and “cannot or will not make 
known the discomfort resulting from his 
disease.” 
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to exert its fullest beneficial effect. 
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B-P RIB-BACK SURGICAL BLADES 


This “eye-view” cells you the story . . . “from RACK-PACK 
to jar in a matter of seconds.” 


Its real Time and Labor saving features 
are there to be seen. 


TAKE OUT RACKS AS NEEDED | B 


Contains one gross of one size blades, on 4 RACKS. 


NO unwrapping of individual blades. 
NO removing of individual blades. 
NO handling or racking of individual blades. 


... already on RACK—ready for sterilization 
by any established method. 


PLACE RACKS ON STAND 


RACK with 36 blades ready to be 
placed on RACK-PACK STAND. 


makes removing of one or more 


blades a simple and easy matter. 


Need we say more? The RACK-PACK—lined with 
rust inhibiting paper, prevents corrosion, and fully 
protects the perfect, sharp edges from damage in. 
shipping, storing and pre-operating handling. 


Order from your dealer. 

¢ Jar with loade . TAND im- 

Roan, eon, USA. mersed in germicidal solution ready for use in O.R. 
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